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L.1.0 INTRODUCTION 

This Health and Safety Plan (HASP) was prepared in accordance with the 
Administrative Settlement Agreement and Order on Consent (ASAOC) for the South 
Dayton Dump and Landfill Site (Site) in Moraine, Ohio.  Conestoga-Rovers & Associates 
(CRA) has prepared this HASP on behalf of the Respondents to the ASAOC.  Required 
elements of this HASP, as referenced in the Statement of Work (SOW) append to the 
ASAOC, are addressed herein as follows. 
 
Scope of Work Requirements Location in HASP 
 
Listing of Key Personnel  Section L.1.4 
 
Scope of Work Section L.2.0 
  
Hazards and Risk Evaluation  Section L.3.0 
 
Use of Personal Protective Equipment Section L.4.0 
 
Air Monitoring Section L.5.0 
 
Site Control Measures Section L.6.0 
 
Decontamination Procedures Section L.6.4 
 
Emergency Contingency Plan Section L.7.0 
 
Record Retention Section L.8.0 
 
Medical Monitoring Program Section L.9.0 
 
Employee Training Assignments Section L.10.0 
 
 
L.1.1 PURPOSE 

The purpose of this Site-specific HASP is to provide specific guidelines and establish 
procedures for the protection of personnel performing the activities described in 
Section L.2.0 — Site Operations.  The information in this HASP has been developed in 
accordance with applicable standards and is, to the extent possible, based on 
information available to date.  The HASP is also a living document in that it must 
continually evolve as Site conditions and knowledge of the Site work activities develop. 
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A vital element of CRA's Health and Safety Policies and Procedures is the 
implementation of a Site-specific HASP for field activities.  This HASP, as applicable to 
this project, includes the following measures: 
 
• Communicate the contents of this HASP to Site personnel. 

• Eliminate unsafe conditions.  Efforts must be initiated to identify conditions that can 
contribute to an accident and to remove exposure to these conditions. 

• Reduce unsafe acts.  Personnel shall make a conscious effort to work safely.  A high 
degree of safety awareness must be maintained so that safety factors involved in a 
task become an integral part of the task. 

• Inspect frequently.  Regular safety inspections of the work site, materials, and 
equipment by qualified persons ensure early detection of unsafe conditions.  Safety 
and health deficiencies shall be corrected as soon as possible, or project activities 
shall be suspended.  Documentation of daily inspections and corrective actions 
should be kept with the project files. 

 
 
L.1.2 STOP WORK AUTHORITY 

All CRA employees are empowered and expected to stop the work of co-workers, 
subcontractors, client employees, or other contractors if any person's safety or the 
environment are at risk.  NO repercussions will result from this action. 
 
The discovery of any condition that would suggest the existence of a situation more 
hazardous than anticipated shall result in the removal of Site personnel from that area 
and reevaluation of the hazard and the levels of protection. 
 
 
L.1.3 PERSONNEL REQUIREMENTS 

All personnel conducting activities on Site must conduct their activities in compliance 
with all applicable safety and health legislation throughout North America to include, 
but not limited to, the Occupational Safety and Health Administration (OSHA) 
29 CFR 1910, 29 CFR 1926, and CRA polices and procedures.  Project personnel must 
also be familiar with the procedures and requirements of this HASP.  In the event of 
conflicting safety procedures/ requirements, personnel must implement those safety 
practices which afford the highest level of safety and protection. 
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Employees identified as CRA Short Service Employees (6 months or less) shall not be 
permitted to work without another non-short service CRA employee present. 
 
 
L.1.4 PROJECT MANAGEMENT AND SAFETY RESPONSIBILITIES 

Project Manager - CRA – Steve Quigley 
 
The CRA Project Manager (PM) shall be responsible for the overall implementation of 
the HASP and for ensuring that all health and safety responsibilities are carried out in 
conjunction with this project.  This shall include, but is not limited to, review and 
approval of the HASP.  The PM will also ensure the appropriate resources are provided 
to support the project with respect to all operations. 
 
Site Supervisor - CRA – Jeroen Winterink 
 
The Site Supervisor (SS) is the person who, under the supervision of the PM, shall be 
responsible for the communication of the Site requirements to Site project personnel and 
subcontractors, and is responsible for carrying out the health and safety responsibilities 
by making sure that: 
 
1. All necessary cleanup and maintenance of safety equipment is conducted by 

project personnel. 

2. Emergency telephone numbers/services including hospital/clinic locations are 
verified/contacted. 

3. Forms attached to the HASP are completed, filed, and submitted correctly. 

4. A pre-entry briefing is conducted and documented, which will serve to 
familiarize on-Site personnel with the procedures, requirements, and provisions 
of this HASP. 

 
Other duties include overall implementation of the HASP, and ensuring all health and 
safety responsibilities are carried out in conjunction with this project.  This shall include, 
but is not limited to, review and approval of the HASP, communication of Site 
requirements to subcontractor personnel, and consultation with the client/Site 
representative regarding appropriate changes to the HASP. 
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The SS also has the responsibility of enforcing safe work practices for project employees.  
The SS watches for any ill affects on any crew member, especially those symptoms 
caused by cold/heat stress or chemical exposure.  The SS oversees the safety of any 
visitors who enter the Site.  The SS maintains communication with the client/Site 
representative(s). 
 
Other specific duties of the SS include: 
 
• Orders the immediate shutdown and/or stop work of Site activities in the case of a 

medical emergency, unsafe condition, or unsafe practice. 

• Provides the safety equipment, personal protective equipment (PPE) Appendix L-A, 
and other items necessary for employees. 

• Enforces the use of required safety equipment, PPE, and other items necessary for 
employee or community safety. 

• Conducts Site inspections as a part of quality assurance for safety and health. 

• Reports safety and health concerns to Site and/or project management as necessary. 
 
Regional Safety and Health Manager - CRA – Jeff Maranciak 
 
The Regional Safety and Health Manager (SHM) is a full-time CRA employee who is 
trained as a health and safety professional, who serves in a consulting role to the PM 
and SS regarding potential health and safety issues. 
 
Employee Safety Responsibility 
 
CRA employees are responsible for their own safety as well as the safety of those around 
them.  CRA employees shall use any equipment provided in a safe and responsible 
manner, as directed by their supervisor. 
 
Employees are directed to take the following actions when appropriate: 
 
• Suspend any operations, which may cause an imminent health hazard to employees, 

subcontractors, or others. 

• Correct project Site hazards when possible to do so without endangering life or 
health. 

• Report safety and health concerns to the SS, PM, or Regional SHM. 
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Subcontractors 
 
CRA subcontractors, United States Environmental Protection Agency (USEPA) and Ohio 
Environmental Protection Agency (OEPA) personnel and subcontractors are responsible 
for their own health and safety performance and the implementation of their HASP and 
agree to comply with its contents.  CRA's HASP may serve as the minimum health and 
safety requirements for the Site but the responsibility for health and safety will rest with 
each employer at the Site, including subcontractors and USEPA/OEPA personnel.  In 
the event of conflicting safety procedures/requirements, personnel must implement 
those safety practices, which afford the highest level of safety and protection.  In 
addition, it is also understood that non-compliance with health and safety policies and 
procedures may subject the subcontractor to disciplinary action up to and including 
termination of their contract with CRA.  Subcontractors will be required to attend an 
initial Site orientation and subsequent safety meetings. 
 
Equipment Operators 
 
All equipment operators are responsible for the safe operation of heavy equipment.  
Operators are responsible for inspecting their equipment on a daily basis to ensure safe 
performance.  Brakes, hydraulic lines, backup alarms, and fire extinguishers must be 
inspected routinely throughout the project.  Equipment will be taken out of service if an 
unsafe condition occurs. 
 
Authorized Visitors 
 
Authorized visitors shall be provided with all known information with respect to the 
Site operations and hazards as applicable to the purpose of their visit. 
 
 
L.1.5 TRAINING REQUIREMENTS 

All personnel conducting work at the Site shall have completed the appropriate health 
and safety training as applicable to their job tasks/duties.  The required training is 
referenced throughout the HASP and identified on each task hazard analysis sheet. 
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L.1.5.1 SITE-SPECIFIC TRAINING 

An initial Site-specific training session or briefing shall be conducted by the PM or SS 
prior to commencement of work activities.  During this initial training session, 
employees shall be instructed on the following topics: 
 
• Personnel responsibilities. 

• Content and implementation of the HASP. 

• Site hazards and controls. 

• Site-specific hazardous procedures (e.g., drilling). 

• Training requirements. 

• PPE requirements. 

• Emergency information, including local emergency response team phone numbers, 
route to nearest hospital, accident reporting procedures, and emergency response 
procedures. 

• Instruction in the completion of required inspections and forms. 

• Location of safety equipment (e.g., portable eyewash, first aid kit, fire extinguishers). 
 
The various components of the HASP will be presented followed by an opportunity to 
ask questions to ensure that each attendee understands the HASP.  Personnel will not be 
permitted to enter or work in potentially contaminated areas of the Site until they have 
completed the Site-specific training session.  Personnel successfully completing this 
training session shall sign the HASP Training Acknowledgement Form, which is 
presented in Appendix L-B. 
 
In addition to the initial Site briefing conducted at the commencement of the project, 
supplemental brief safety meetings shall be conducted by the SS to discuss potential 
health and safety hazards associated with upcoming tasks and the necessary precautions 
to be taken. 
 
 
L.1.5.2 SAFETY MEETING/HEALTH AND SAFETY PLAN REVIEW 

"Tailgate" safety meetings will take place each day prior to beginning the day's work.  
All Site personnel will attend these safety meetings conducted by the SS.  The safety 
meetings will cover specific health and safety issues, Site activities, changes in Site 
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conditions, and a review of topics covered in the Site-specific pre-entry briefing.  The 
safety meetings will be documented with written sign-in sheets containing a list of 
topics discussed.  This form is located in Appendix L-B. 
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L.2.0 SITE OPERATIONS 

L.2.1 SITE HISTORY/BACKGROUND 

The Site is located at 1901 through 2153 Dryden Road and 2225 East River Road in 
Moraine, Ohio.  The Site is bounded to the north and west by the Miami Conservancy 
District (MCD), by the MCD floodway, the Great Miami River Recreational Trail and the 
GMR beyond.  The Site is bounded to the east by Dryden Road and light industrial 
facilities beyond, and to the southeast with residential and commercial properties with 
River Road and a residential trailer park beyond.  To the south the Site is bounded by 
undeveloped land with industrial facilities beyond.  The Site has been defined in the 
SOW as an area of approximately 80 acres, including the Valley Asphalt plant in the 
northernmost portion of the Site, an auto salvage yard in the southeast and a gravel 
pit/quarry pond to the south.  The central 40 acres (described as 23 acres in some 
documents) of the Site was referred to as the South Dayton Dump and Landfill in some 
reports.  More recent information, including a map in Montgomery County Health 
District (MCHD) files, soil boring logs, drums found at Valley Asphalt, USEPA's air 
photo analysis, underground storage tank (UST) closure reports, and the deposition of 
Horace Boesch Jr., indicate that landfilling and/or other waste disposal/handling 
activities occurred across most of the Site. 
 
Landfill operations continued in the central portion of the Site until the death of the 
landfill's operator, Mr. Alcine Grillot, in 1996.  The current owners of the properties 
located within the Site are Valley Asphalt, Jim City Salvage, MCD, Ronald Barnett, 
Kathryn A. Boesch and Margaret C. Grillot.  The northern portion of the Site is owned 
by Valley Asphalt.  The Site location is shown on Figure L.1.1.  A layout of the Site, 
including property boundaries, is provided on Figure L.1.2. 
 
 
L.2.2 SCOPE OF WORK 

The objectives of this project are to conduct a Remedial Investigation/Feasibility Study 
(RI/FS) at the Site.  The field program will include investigative activities described in 
the following work plans: 
 
• Field Sampling Plan (FSP); 

• Landfill Gas/Soil Vapor Investigation Letter Work Plan; 

• Test Pit/Test Trench Investigation Letter Work Plan; 
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• Land Survey, Bathymetry Survey and Geophysical Investigation Letter Work Plan; 

• Leachate Seep Investigation Letter Work Plan; and 

• Groundwater Letter Work Plan. 

 
This HASP covers the Site activities that will be conducted by CRA personnel and their 
subcontractors.  These activities are as follows: 
 
1. Mobilization of personnel, materials, and equipment to and from the Site; 

2. Conducting a geophysical survey; 

3. Conducting a bathymetry survey of the Quarry Pond; 

4. Surficial metallic debris collection/staging; 

5. Vertical Aquifer Sampling; 

6. Install and measure surface water staff gauges; 

7. Synoptic Water Level Measurements; 

8. Groundwater Sampling; 

9. Monitoring well installation including: 

• collecting soil and groundwater samples from boreholes, 

• installing monitoring wells in boreholes, and 

• performing monitoring well development; 

10. Collecting groundwater samples from monitoring wells and private wells (if 
required); 

11. Continuous hydraulic monitoring; 

12. Excavating test pits and test trenches; 

13. Collecting soil samples from test pits and test trenches; 

14. Visual seep inspection; 

15. Seep characterization and sampling; 

16. Identifying areas requiring further investigation; 

17. Land fill gas/soil vapor probe installation; 

18. Landfill gas/soil vapor screening; 

19. Decontamination of personnel and equipment; 

20. Collecting sediment samples (potential future task – may not be required); 
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21. Collecting surface water samples (potential future task – may not be required); 
and 

22. Collecting groundwater samples from private wells (potential future task – may 
not be required). 

 
If Site operations are altered or if additional tasks are assigned, an addendum to this 
HASP shall be developed to address the specific hazards associated with these changes.  
All addenda will be developed in conjunction with project management and a CRA 
safety professional. 
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 L.3.0 HAZARD EVALUATION 

This section identifies and evaluates the potential chemical, physical, and biological 
hazards, which may be encountered during the completion of this project.  Specific 
activity task hazard analysis (THA) tables (located in Appendix L-C) have been 
developed to address the hazards associated with the Site operations outlined in 
Section L.2.0. 
 
 
L.3.1 CHEMICAL HAZARDS 

The chemical hazards associated with conducting Site operations include the potential 
exposure to on-Site contaminants encountered during field activities such as those noted 
in Section L.2.2, products used in decontamination of equipment, and support products 
such as fuel.  The potential routes of exposure from these products during normal use 
may occur through inhalation of vapors/dusts or direct contact or absorption with the 
materials.  The chemical hazards of concern that may be encountered during the tasks 
identified in the project's scope of work include volatile organic compounds (VOCs), 
metals, herbicides, pesticides, semi-volatile organic compounds (SVOCs), 
polychlorinated biphenyls (PCBs), dioxins and furans, and asbestos.  Low levels of 
radiation are also possible in foundry sands, which were historically disposed of at the 
Site.  A listing of the contaminants of concern is found in Table L.3.1, which includes 
exposure limits, signs and symptoms of exposure, chemical properties, and physical 
characteristics. 
 
 
L.3.1.1 ASBESTOS 

Asbestos is the name given to a group of six different fibrous minerals (amosite, 
chrysotile, crocidolite, and the fibrous varieties of tremolite, actinolite, and 
anthophyllite) that occur naturally in the environment.  Asbestos minerals have 
separable long fibers that are strong and flexible enough to be spun and woven and are 
heat resistant.  Because of these characteristics, asbestos has been used for a wide range 
of manufactured goods, mostly in building materials (roofing shingles, ceiling and floor 
tiles, paper products, and asbestos cement products), friction products (automobile 
clutch, brake, and transmission parts), heat-resistant fabrics, packaging, gaskets, and 
coatings.  Some vermiculite or talc products may contain asbestos. 
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Asbestos fibers can enter the air or water from the breakdown of natural deposits and 
manufactured asbestos products.  Asbestos fibers do not evaporate into air or dissolve in 
water.  Small diameter fibers and particles may remain suspended in the air for a long 
time and be carried long distances by wind or water before settling down.  Larger 
diameter fibers and particles tend to settle more quickly.  Asbestos fibers are not able to 
move through soil.  Asbestos fibers are generally not broken down to other compounds 
and will remain virtually unchanged over long periods. 
 
We are all exposed to low levels of asbestos in the air we breathe.  These levels range 
from 0.00001 to 0.0001 fibers per milliliter of air, and generally are highest in cities and 
industrial areas.  People working in industries that make or use asbestos products or 
who are involved in asbestos mining may be exposed to high levels of asbestos.  People 
living near these industries may also be exposed to high levels of asbestos in air.  
Asbestos fibers may be released into the air by the disturbance of asbestos-containing 
material during product use, demolition work, building or home maintenance, repair, 
and remodeling.  In general, exposure may occur only when the asbestos-containing 
material is disturbed in some way to release particles and fibers into the air.  Drinking 
water may contain asbestos from natural sources or from asbestos-containing cement 
pipes. 
 
Asbestos mainly affects the lungs and the membrane that surrounds the lungs.  
Breathing high levels of asbestos fibers for a long time may result in scar-like tissue in 
the lungs and in the pleural membrane (lining) that surrounds the lung.  This disease is 
called asbestosis and is usually found in workers exposed to asbestos, but not in the 
general public.  People with asbestosis have difficulty breathing, often a cough, and in 
severe cases heart enlargement.  Asbestosis is a serious disease and can eventually lead 
to disability and death.  Breathing lower levels of asbestos may result in changes called 
plaques in the pleural membranes.  Pleural plaques can occur in workers and sometimes 
in people living in areas with high environmental levels of asbestos.  Effects on 
breathing from pleural plaques alone are not usually serious, but higher exposure can 
lead to a thickening of the pleural membrane that may restrict breathing. 
 
The Department of Health and Human Services (DHHS), the World Health 
Organization (WHO), and the USEPA have determined that asbestos is a human 
carcinogen.  It is known that breathing asbestos can increase the risk of cancer in people.  
There are two types of cancer caused by exposure to asbestos:  lung cancer and 
mesothelioma.  Mesothelioma is a cancer of the thin lining surrounding the lung (pleural 
membrane) or abdominal cavity (the peritoneum).  Cancer from asbestos does not 
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develop immediately, but shows up after a number of years.  Studies of workers also 
suggest that breathing asbestos can increase chances of getting cancer in other parts of 
the body (stomach, intestines, esophagus, pancreas, and kidneys), but this is less certain.  
Early identification and treatment of any cancer can increase an individual's quality of 
life and survival.  Cigarette smoke and asbestos together significantly increase an 
individual's chances of getting lung cancer.  Therefore, if you have been exposed to 
asbestos you should stop smoking.  This may be the most important action that you can 
take to improve your health and decrease your risk of cancer. 
 
 
L.3.1.2 CHEMICAL HAZARD CONTROLS 

Exposure to potential on-Site contaminants/chemicals, such as those listed in Table L.3.1 
and Appendix L-D – Material Safety Data Sheets (MSDSs), shall be controlled by: 
 
• Monitoring air concentrations for volatile organic vapors and radiation shall be 

conducted in the breathing zone; 

• Employing dust control measures, such as wetting the immediate area, shall be 
employed; 

• Using PPE/respiratory protection as appropriate, in areas known to have 
concentrations above the specified action level for each contaminant; 

• Contacting the Regional SHM for additional information; and 

• Should potential asbestos containing materials (ACM) be identified during work 
activities, dust control measures will be initiated (i.e., wetting the soil).  
Furthermore, workers will be required to wear a full-face respirator equipped with a 
P-100 cartridge in addition to disposable Tyvek coveralls with integral booties or 
separate shoe covers and gloves.  Wrists and ankles of the suit will be securely taped 
with duct tape to prevent infiltration of contaminated dust.  If potential ACM are 
observed, samples will be collected and analyzed to confirm the presence of 
asbestos.  Appropriate PPE for working with asbestos will be maintained unless and 
until the materials in question are determined to not contain asbestos.  If extended 
work near confirmed ACM is anticipated, a portable decontamination unit (or 
equivalent) with a shower will be provided for personnel decontamination.  The 
shower water drainage will be filtered.  All used PPE (including suits, boot covers, 
gloves, and respirator cartridges) and used shower filters will be collected separately 
from other trash and disposed of as ACM waste.  The ACM waste will be double 
bagged in labeled 6-mil bags (or single bagged and placed in labeled fiber drums). 
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• If material resembling ash is encountered, samples will be collected and analyzed to 
confirm the presence of dioxins and furans.  Appropriate PPE for working with 
dioxins and furans, i.e., Level C, will be maintained during prolonged intrusive 
work in areas containing ash-like material unless and until the materials in question 
are determined to not contain dioxins and furans. 

 
 
L.3.1.3 SKIN CONTACT AND ABSORPTION OF CONTAMINANTS 

Skin contact with chemicals may be controlled by use of the proper PPE and good 
housekeeping procedures.  The proper PPE (e.g., Tyvek, gloves) as described in 
Section L.4.0 shall be worn for all activities where contact with potentially harmful 
media or materials is anticipated.  Utilize manufacturer data on permeation and 
degradation to minimize skin contact potential (see Section L.4.2.1 for additional 
information). 
 
 
L.3.1.4 FLAMMABLE AND COMBUSTIBLE LIQUIDS 

The storage, dispensing, and handling of flammable and combustible liquids must be in 
accordance with industry standards such as National Fire Protection Association 
(NFPA) guidelines.  The specific flammable or combustible liquids used at the Site may 
include gasoline, diesel, kerosene, oils, and solvents. 
 
Flammable and combustible liquids are classified according to flash point.  This is the 
temperature at which the liquid gives off sufficient vapors to readily ignite.  Flammable 
liquids have flash points below 100°F (37.8°C).  Combustible liquids have flash points 
above 100°F (37.8°C) and below 200°F (93.3°C). 
 
Storage 
 
Many flammables can ignite at temperatures at or below room temperature.  They are 
far more dangerous than combustibles when they are heated.  As a result, these products 
must be handled very carefully.  At normal temperatures, these liquids can release 
vapors that are explosive and hazardous to health.  Exposure to heat can cause some of 
these liquids to break down into acids, corrosives, or toxic gases.  For this reason, 
flammable/combustible liquids should be stored in cool, well-ventilated areas away 
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from any source of ignition.  Always consult the MSDS of the product for specific 
information. 
 
Flammable and combustible liquids must be stored in designated areas.  Such areas 
must be isolated from equipment and work activities that may produce flames, sparks, 
heat, or any form of ignition, including smoking.  The most practical method is the use 
of one or more approved (commercially available) flammable/combustible liquid 
storage cabinets. 
 
Cabinets must be labeled "Flammable - Keep Fire Away".  Doors must be kept closed 
and labeled accordingly.  Containers must be kept in the cabinet when not in use. 
 
General Requirements 
 
• Keep containers of flammable/combustible liquids closed when not in use. 

• Keep flammable/combustible liquids in designated areas and approved cabinets. 

• Do not allow the use of unapproved containers for transfer or storage.  Use only 
approved safety cans (5-gallon maximum) with a spring closing lid and spout cover, 
designated to safely relieve internal pressure when exposed to heat or fire. 

• Use only approved self-closing spigots, faucets, and manual pumps when drawing 
flammable/combustible liquids from larger containers/barrels. 

• Use only approved metal waste cans with lids for disposal of shop towels/oily rags. 

• Designate "Smoking" and "No Smoking" areas. 

• Designate fueling areas. 

• Observe all signs indicating "No Smoking", "No Flames", "No Ignition." 
 
Transferring Flammable/Combustible Liquids 
 
• This seemingly routine task can be hazardous if certain precautions are not followed.  

Grounding and bonding must be observed at all times to prevent the accumulation 
of static electricity when transferring containers/barrels one to another. 

• Drums should be grounded (No. 4 copper conductor) to a grounding rod. 

• Bonding is necessary between conductive containers (e.g., a barrel and a 5-gallon 
container). 
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L.3.2 PHYSICAL HAZARDS 

Physical hazards that may be present during project work include:  potential for close 
proximity to heavy equipment and drilling devices, noise, overhead or underground 
utilities, vehicle traffic, material handling, heavy lifting, excavations, use of hand and 
power tools, slip/trip/hit/fall injuries, heat stress/cold stress, working on or near 
water, biological hazards, and potential adverse weather conditions.  In addition, 
personnel must be aware that the PPE worn may limit dexterity and visibility and may 
increase the difficulty of performing some tasks. 
 
 
L.3.2.1 HEAVY EQUIPMENT AND DRILLING SAFETY 

Heavy Equipment 
 
The following practices shall be adhered to by personnel operating heavy equipment 
(such as backhoes) and personnel working in the vicinity of heavy equipment: 
 
• Heavy equipment is to be inspected when equipment is initially mobilized/ 

delivered to a Site or after it is repaired and returned to service to ensure that it 
meets all manufacturer and OSHA specifications (e.g., fire extinguishers, backup 
alarms). 

• Heavy equipment is to be inspected on a daily basis.  Documentation of this daily 
pre-operational inspection is to be filed in the project file. 

• Heavy equipment is only to be operated by authorized competent operators. 

• Seat belts are to be provided on heavy equipment that is not designed for stand up 
operation. 

• Equipment/vehicles whose payload is loaded by crane, excavator, loader, etc. will 
have a cab shield and/or canopy to protect the operator. 

• Personnel will not be raised/lowered in buckets. 

• Personnel will not ride on fender steps or any place outside the cab. 

• Before leaving the equipment controls, ensure that the equipment is in its safe 
resting position.  For a backhoe, apply the parking brake, put the front-loader bucket 
down on the ground level, and ensure that the rear excavator bucket is locked in the 
travel position.  Bulldozers and scraper blades, loader buckets, dump bodies, and 
similar equipment will be fully lowered or blocked when not in use. 
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• Before raising a boom or bucket, check for overhead obstructions. 

• Employees involved in the operation shall not wear any loose fitting clothing which 
has the potential to be caught in moving machinery. 

• Personnel shall wear high visibility safety vests, steel-toed shoes, safety glasses, 
hearing protection, and hard hats during heavy equipment operations. 

• When moving heavy equipment or when working in tight quarters, a spotter should 
be used. 

 
Drilling Equipment 
 
The following practices shall be adhered to by drilling personnel: 
 
• Equipment should be inspected daily by the operator to ensure that there are no 

operational problems. 

• Before leaving the controls, shift the transmission controlling the rotary drive into 
neutral and place the feed lever in neutral.  Before leaving the vicinity of the drill, 
shut down the drill engine. 

• Before raising the mast, check for overhead obstructions. 

• Before the mast of a drill rig is raised, the drill rig must first be leveled and stabilized 
with leveling jacks and/or cribbing.  Re-level the drill rig if it settles after initial 
setup.  Lower the mast only when the leveling jacks are down, and do not raise the 
leveling jack pads until the mast is lowered completely. 

• Employees involved in the operation shall not wear any loose fitting clothing which 
has the potential to be caught in moving machinery. 

• During freezing weather, do not touch any metal parts of the drill rig with exposed 
flesh.  Freezing of moist skin to metal can occur almost instantaneously. 

• Personnel shall wear steel-toed shoes, safety glasses, hearing protection, and hard 
hats during drilling operations. 

• The area shall be roped off, marked, or posted to keep the area clear of pedestrian 
traffic or spectators. 

• Personnel should be instructed in the location and use of the emergency kill switch 
on the drill rig. 
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L.3.2.2 NOISE 

Project activities that include working in close proximity to heavy equipment and/or 
drilling operations, or using power tools that generate noise levels exceeding the decibel 
(dBA) range of 85 dBA, will require the use of hearing protection with a Noise 
Reduction Rating (NRR) of at least 20.  Hearing protection (earplugs/muffs) will be 
available to personnel and visitors who require entry into these areas. 
 
When it is difficult to hear a co-worker at normal conversation distance, the noise level is 
approaching or exceeding 85 dBA and hearing protection is necessary.  All Site 
personnel who may be exposed to high noise levels will participate in CRA's Hearing 
Conservation Program. 
 
 
L.3.2.3 UTILITY CLEARANCES 

Elevated superstructures (e.g., drill rigs, backhoes, scaffolding, ladders, cranes) shall 
remain a distance of 10 feet [3 meters (m)] away from utility lines (<50 kV) and 20 feet 
(6 m) away from power lines (>50 kV).  Underground utilities, if present, shall be clearly 
marked and identified prior to commencement of work.  Follow local/state/provincial 
regulations with regards to utility locating requirements (e.g., One-Call). 
 
Personnel involved in intrusive work shall: 
 
• Review and adhere to CRA's Subsurface Utility Clearance Protocol. 

• Utilize the Property Access/Utility Clearance Data Sheet (QSF-019). 

• Be able to determine the minimum distance from marked utilities which work can be 
conducted with the assistance of the locator line service. 

 
 
L.3.2.4 VEHICLE TRAFFIC AND CONTROL 

The following safety measures are to be taken by CRA personnel that have the potential 
to be exposed to vehicle traffic: 
 
• A high visibility safety vest meeting ANSI Class II garment requirements is to be 

worn at all times. 

• Employees will work using the "buddy system". 
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• Cones will be used to demarcate a safe work zone around the monitoring wells. 

• Appropriate signage will be posted as necessary to inform roadway/parking lot 
users of any additional control measures necessary to protect the public and CRA 
employees. 

 
 
L.3.2.5 MATERIAL HANDLING AND STORAGE 

Material handling and storage practices to be conducted at the Site include manual 
lifting of materials and possibly the use of hoisting and rigging equipment.  As a rule, 
use mechanical means for lifting heavy loads whenever possible. 
 
General Storage Practices 
 
The basic safety requirement for storage areas is that the storage of materials and 
supplies shall not create a hazard.  Additional general storage area practices include the 
following: 
 
• Bags, containers, and bundles stored in tiers shall be stacked, blocked, interlocked, 

and limited in height so that they are stable and secure against sliding or collapse. 

• All stacked materials and cargo shall be examined for sharp edges, protrusions, signs 
of damage, or other factors likely to cause injury to persons handling these objects.  
Defects should be corrected as they are attached. 

• Storage areas shall be kept free from accumulation of materials that constitute 
hazards from tripping, fire, explosion, or pest harborage. 

• Storage areas shall have provision to minimize manual lifting and carrying.  Aisles 
and passageways shall provide for the movement of mechanical lifting and 
conveyance devices. 

• Stored materials shall not block or obstruct access to emergency exits, fire 
extinguishers, alarm boxes, first aid equipment, lights, electrical control panels, or 
other control boxes. 

• "NO SMOKING" signs shall be conspicuously posted, as needed, in areas where 
combustible or flammable materials are stored and handled. 

• Cylindrical materials such as pipes and poles shall be stored in racks or stacked on 
the ground and blocked. 
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Special Precautions for Hazardous or Incompatible Materials Storage 
 
Generally, materials are considered hazardous if they are ignitable, corrosive, reactive, 
or toxic.  Manufacturers and suppliers of these materials must provide the recipient with 
MSDSs, which describe their hazardous characteristics and give instructions for their 
safe handling and storage. 
 
Many hazardous materials are incompatible, which means they form mixtures that may 
have hazardous characteristics not described on the individual MSDSs.  The following 
special precautions shall be followed regarding the storage of hazardous materials: 
 
• Based on the information available on the MSDSs, incompatible materials shall be 

kept in separate storage areas. 

• Warning signs shall be conspicuously posted, as needed, in areas where hazardous 
materials are stored. 

 
Hoisting and Rigging 
 
Wire ropes, chains, ropes, and other rigging equipment shall be inspected prior to each 
use and as necessary during use to assure their safety.  Defective rigging equipment will 
be immediately removed from service. 
 
Rigging shall not be used unless the weight of the load falls within the rigging's safe 
work operating range.  This must be verified by the authorized rigger prior to any "pick" 
or lifting operation. 
 
Only personnel trained in safe rigging procedures shall be authorized to engage in 
rigging procedures.  Additionally, the rigger must understand and use recognized crane 
signals. 
 
Job or shop hooks and links and other makeshift fasteners shall not be used.  When 
U-bolts are used for eye splices, the U-bolt shall be applied so that the "U" section is in 
contact with the dead end of the rope. 
 
Wire ropes, chains, ropes, and other rigging equipment shall be stored where they 
will remain clean, dry, and protected from the weather and corrosive fumes. 
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The proper length of rope or chain slings shall be used to avoid wide-angle lifts and 
dangerous slack.  Knotted ropes or lengths of ropes reduced by bolts, knots, or other 
keepers shall not be used. 
 
Cranes and Hoists 
 
It should be noted that cranes will be used during project activities.  There are many 
hazards associated with using cranes.  Potential contact with overhead electrical lines 
and potential crushing of workers who may wander into the swing path radius of the 
crane are just two.  When cranes are brought on Site for use, CRA will ensure that the 
following safety practices are enforced: 
 
• Crane operators shall provide a copy of the crane's annual inspection report to the SS 

prior to initiating operations. 

• Operators of cranes and hoists shall make visual and operational inspections of the 
equipment prior to use.  Any discrepancies that would jeopardize the safe operation 
of the equipment will be corrected prior to use.  These inspections are to be 
documented via a daily inspection checklist or equivalent. 

• The posted capacity of the crane shall be adhered to and overloading of the 
equipment will not be allowed. 

• The accessible swing radius of the crane shall be demarcated and/or barricaded to 
prevent employees from entering the area. 

• The crane's load and boom shall be kept a minimum of 10 feet (3 m) away from 
utility lines and 20 feet (6 m) from power lines.  Any deviation must be approved by 
the PM in conjunction with the Regional SHM. 

• A competent person shall investigate the soil for stability and determine the 
necessary amount of "cribbing" to be placed under the outrigger pads or if crane 
mats are necessary. 

• No personnel shall be permitted to work under a suspended load. 

• The operator will only recognize signs and signals from one designated signal 
person.  This signal person will serve as the crane operator's eyes in areas that the 
crane operator cannot see.  This person shall be familiar with crane signals, operation 
of the crane, and safe methods of securing and handling a load. 
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L.3.2.6 MANUAL LIFTING 

When lifting objects, use the following proper lifting techniques: 
 
• Feet must be parted, with one foot alongside the object being lifted and one foot 

behind.  When the feet are comfortably spread, a more stable lift can occur and the 
rear foot is in a better position for the upward thrust of the lift. 

• Use the squat position and keep the back straight - but remember that straight does 
not mean vertical.  A straight back keeps the spine, back muscles, and organs of the 
body in correct alignment.  It minimizes the compression of the gut that can cause a 
hernia. 

• Grip is one of the most important elements of correct lifting.  The fingers and the 
hand are extended around the object you're going to lift - using the full palm.  
Fingers have very little power - use the strength of your entire hand. 

• The load must be drawn close, and the arms and elbows must be tucked into the side 
of the body.  Holding the arms away from the body increases the strain on the arms 
and elbows.  Keeping the arms tucked in helps keep the body weight centered. 

 
The body must be positioned so that the weight of the body is centered over the feet.  
This provides a more powerful line of thrust and also ensures better balance.  Start the 
lift with a thrust of the rear foot.  Do not twist. 
 
 
L.3.2.7 HAND AND POWER TOOLS 

Hand Tools 
 
• Hand tools must meet the manufacturer's safety standards. 

• Hand tools must not be altered in any way. 

• At a minimum, eye protection must be used when working with hand tools. 

• Wrenches (including adjustable, pipe, end, and socket wrenches) must not be used 
when jaws are sprung to the point that slippage occurs. 

• Impact tools (such as drift pins, wedges, and chisels) must be kept free of mushroom 
heads. 

• Wooden handles must be free of splinters or cracks and secured tightly to the tool. 
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Power Tools 
 
• All power tools must be inspected regularly and used in accordance with the 

manufacturer's instructions and the tool's capabilities. 

• Electric tools must not be used in areas subject to fire or explosion hazards, unless 
they are approved for that purpose. 

• Portable electric tools must be connected to a Ground Fault Circuit Interrupter 
(GFCI) when working in wet areas. 

• Proper eye protection must be used when working with power tools. 

• Personnel must be trained in the proper use of each specific tool. 

• Damaged or defective power tools must be immediately tagged and removed from 
service. 

 
 
L.3.2.8 EXCAVATIONS 

All CRA excavation and trenching operations, which employees will enter, will be 
observed by a designated competent person.  The competent person shall be responsible 
for evaluating and inspecting excavation and trenching operations to prevent possible 
cave-in and entrapment, and to avoid other hazards presented by excavation activities. 
 
Each employee in an excavation shall be protected from cave-ins by one of three 
systems: 
 
• Sloping and benching systems. 

• Shoring. 

• Shielding systems. 

 
All excavation and trenching operations shall be conducted in accordance and 
compliance with OSHA's Standards for the Construction Industry, specifically those 
outlined in CRA's Standard Operating Procedure (SOP) for excavation and trenching 
activities.  At a minimum, the following safety guidelines shall be adhered to while 
conducting excavation and trenching activities: 
 
• Excavation and trenching operations require pre-planning to determine whether 

sloping or shoring systems are required, and to develop appropriate designs for such 
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systems.  Also, the estimated location of all underground installations must be 
determined before digging/drilling begins.  Necessary clearances must be observed. 

• If there are any nearby buildings, walls, sidewalks, trees, or roads that may be 
threatened or undermined by the excavation, or where the stability of any of these 
items may be endangered by the excavation, they must be removed or supported by 
adequate shoring, bracing, or underpinning. 

• Excavations may not go below the base of footings, foundations, or retaining walls 
unless they are adequately supported or a CRA licensed professional engineer (PE) 
has determined that they will not be affected by the soil removal. 

 
Access and Egress 
 
Personnel access and egress from trench and/or excavations are as follows: 
 
• A stairway, ladder, ramp, or other means of egress must be provided in trenches 

greater than 4 feet (1.2 m) deep and for every 25 feet (8 m) of lateral travel. 

• All ladders shall extend 3 feet (1 m) above the top of the excavation. 

• Structural ramps used for access or egress of equipment will be designed by a 
competent person qualified in structural design or by a licensed PE. 

 
Atmosphere Monitoring and Testing 
 
There are three parameters by which air quality is measured:  1) oxygen concentration, 
2) flammability, and 3) the presence of hazardous substances. 
 
Employees should not be exposed to atmospheres containing less than 19.5 percent 
oxygen, or having a combustible vapor concentration greater than 10 percent of the 
lower explosive limit, and employees should not be exposed to hazardous levels of 
atmospheric contaminants. 
 
Whenever potentially hazardous atmospheres are suspected in excavations and 
trenches, the atmosphere shall be tested by a competent person.  Detector tubes, gas 
monitors, and explosion meters are examples of monitoring equipment that may be 
used. 
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In the event that an unusual odor or liquid is observed or suspected in excavations and 
trenches, the competent person shall stop work on the Site and arrange for air quality 
assessment and mitigation, if necessary. 
 
Atmospheric testing and monitoring shall be performed in excavations in or adjacent to 
landfill areas, in areas where hazardous materials are/were stored, or in areas where the 
presence of hazardous materials is suspected. 
 
Daily Inspections 
 
The competent person shall perform daily inspections of excavations, the adjacent areas, 
and all protective systems for situations that could potentially result in slope failure. 
 
Additionally, the competent person shall be aware of the potential for confined space 
situations and other hazardous work conditions. 
 
The competent person shall inspect, evaluate, and complete the excavation checklist at 
the following intervals: 
 
• Prior to the start of work, after each extended halt in work, and as needed 

throughout the shift as new sections of the excavation or trench are opened. 

• After every rainstorm and other natural or man-made event that may increase the 
load on the walls of the excavation or otherwise affect their stability. 

 
The inspections shall be documented using the Safety Inspection Checklist for 
Excavations attached to this HASP. 
 
The competent person shall stop the work and instruct all employees to leave the 
excavation or trench when any potential hazards are detected.  The competent person 
has the authority to immediately suspend work if any unsafe condition is detected. 
 
 
L.3.2.9 CONFINED SPACE ENTRY 

Entry into a confined space will only be undertaken after remote methods have been 
tried and found not to be successful.  If confined space entry is required, such work will 
only be undertaken following the guidelines presented in the CRA Confined Space 
Entry Program.  If a subcontractor will be performing work at the Site and wishes to use 
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its own confined space SOP, then the subcontractor's SOP must minimally meet the 
requirements set forth in the CRA SOP. 
 
No confined space entry will be conducted at the Site.  In the event that confined space 
entry is determined to be necessary, an amendment to this HASP, including confined 
space entry procedures, will be made at that time. 
 
 
L.3.2.10 COMPRESSED GAS CYLINDERS 

Compressed gases present several hazards.  The cylinder must be properly labeled, 
identifying the hazardous properties of the gas, such as toxicity, flammability, or if it is 
an oxidizer, and a MSDS must be supplied by the manufacturer.  In addition to the gas 
hazards, compressed gas cylinders pose other hazards simply because they contain gas 
under pressure. 
 
Regardless of the properties of the gas, any gas under pressure can explode if the 
cylinder is improperly stored or handled.  Improperly releasing the gas from a 
compressed gas cylinder is extremely dangerous.  A sudden release of the gas can cause 
a cylinder to become a missile-like projectile, destroying everything in its path.  
Cylinders have been known to penetrate concrete-block walls.  To prevent such a 
dangerous situation, there are several general procedures to follow for the safe storage 
and handling of a compressed gas cylinder: 
 
• Store cylinders in an area specifically designated for that purpose.  This area must 

protect the cylinders from being struck by another object.  The area must be 
well-ventilated and away from sources of heat.  It must be at least 20 feet (6 m) away 
from highly combustible materials.  Oxidizers must be stored at least 20 feet (6 m) 
away from flammable gases. 

• Cylinders must not be dropped or allowed to fall.  Chain and rack them in an 
upright position during use and storage.  When transporting cylinders, they must be 
secured from falling. 

• When moving a cylinder, even for a short distance, all the valves must be closed, the 
regulator removed, and the valve cap installed.  Never use the valve cap to lift a 
cylinder.  If you are using a crane or some other lifting device to move a cylinder, 
use a cradle or boat designed for that purpose.  Never use a sling or a magnet to 
move a cylinder. 
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• Never permit cylinders to contact live electrical equipment or grounding cables. 

• Cylinders must be protected from the sun's direct rays, especially in 
high-temperature climates.  Cylinders must also be protected from ice and snow 
accumulation. 

• Before the gas is used, install the proper pressure-reducing regulator on the valve.  
After installation, verify the regulator is working, that all gauges are operating 
correctly, and that all connections are tight to ensure that there are no leaks.  When 
you are ready to use the gas, open the valve with your hands.  Never use a wrench 
or other tool.  If you cannot open it with your hands, do not use it. 

 
 
L.3.2.11 SLIP/TRIP/HIT/FALL 

Slip/trip/hit/fall injuries are the most frequent of all injuries to workers.  They occur for 
a wide variety of reasons, but can be minimized by the following prudent practices: 
 
• Spot check the work area to identify hazards. 

• Establish and utilize a pathway that is most free of slip and trip hazards. 

• Beware of trip hazards such as wet floors, slippery floors, and uneven surfaces or 
terrain. 

• Carry only loads that you can see over. 

• Keep work areas clean and free of clutter, especially in storage rooms and walkways. 

• Communicate hazards to on-Site personnel. 

• Secure all loose clothing and ties, and remove jewelry while around machinery. 

• Report and/or remove hazards. 

• Keep a safe buffer zone between workers using equipment and tools. 
 
 
L.3.2.12 HEAT STRESS 

Recognition and Symptoms 
 
Temperature stress is one of the most common illnesses that project personnel face when 
working during periods when temperatures and/or humidity are elevated.  
Acclimatization and frequent rest periods must be established for conducting activities 
where temperature stress may occur.  Below are listed signs and symptoms of heat 
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stress.  Personnel should follow appropriate guidelines if any personnel exhibit these 
symptoms: 
 
Heat Rash Redness of skin.  Frequent rest and change of clothing. 

Heat Cramps Painful muscle spasms in hands, feet, and/or abdomen.  Administer 
lightly salted water by mouth, unless there are medical restrictions. 

Heat Exhaustion Clammy, moist, pale skin, along with dizziness, nausea, rapid pulse, 
fainting.  Remove to cooler area and administer fluids. 

Heat Stroke Hot dry skin; red, spotted or bluish; high body temperature of 
104°F; mental confusion; loss of consciousness; convulsions or coma.  
Immediately cool victim by immersion in cool water.  Wrap with 
wet sheet while fanning, sponge with cool liquid while fanning; 
treat for shock.  DO NOT DELAY TREATMENT.  COOL BODY 
WHILE AWAITING AMBULANCE. 

 
Work Practices 
 
The following procedures will be carried out to reduce heat stress: 
 
• Heat stress monitoring. 

• Acclimatization. 

• Work/rest regimes (schedule of breaks) – Mandatory breaks scheduled in summer 
months or during high risk activities for heat stress. 

• Heat stress safety personal protective equipment (cool-vests, bandanas, etc.). 

• Liquids that replace electrolytes, water, and salty foods available during rest. 

• Use of buddy system. 
 
Acclimatization 
 
The level of heat stress at which excessive heat strain will result depends on the heat 
tolerance capabilities of the worker.  Each worker has an upper limit for heat stress 
beyond which the resulting heat strain can cause the worker to become a heat casualty.  
In most workers, appropriate repeated exposure to elevated heat stress causes a series of 
physiologic adaptations called acclimatization, whereby the body becomes more 
efficient in coping with the heat stress.  Work/rest regimes planned as a component of 
project preparation and discussed during the daily tailgate safety meetings. 
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Worker Information and Training 
 
All new and current employees who work in areas where there is a reasonable 
likelihood of heat injury or illness should be kept informed through continuing 
education programs (hazards, effects, preventative measures, drug/alcohol interaction, 
etc.). 
 
 
L.3.2.13 COLD STRESS 

Cold stress is similar to heat stress in that it is caused by a number of interacting factors 
including environmental conditions, clothing, workload, etc., as well as the physical and 
conditioning characteristics of the individual.  Fatal exposures to cold have been 
reported in employees failing to escape from low environmental air temperatures or 
from immersion in low temperature water.  Hypothermia, a condition in which the 
body's deep core temperature falls significantly below 98.6°F (37°C), can be life 
threatening.  A drop in core temperature to 95°F (35°C) or lower must be prevented. 
 
Air temperature is not sufficient to determine the cold hazard of the work environment.  
The wind chill must be considered as it contributes to the effective temperature and 
insulating capabilities of clothing.  The equivalent chill temperature should be used 
when estimating the combined cooling effect of wind and low air temperatures on 
exposed skin or when determining clothing insulation requirements to maintain the 
body's core temperature. 
 
The body's physiologic defense against cold includes constriction of the blood vessels, 
inhibition of the sweat glands to prevent loss of heat via evaporation, glucose 
production, and involuntary shivering to produce heat by rapid muscle contraction. 
 
The frequency of accidents increases with cold temperature exposures as the body's 
nerve impulses slow down, individuals react sluggishly, and numb extremities make for 
increased clumsiness.  Additional safety hazards include ice, snow blindness, reflections 
from snow, and possible skin burns from contact with cold metal. 
 
Pain in the extremities may be the first early warning of danger to cold stress.  During 
exposure to cold, maximum severe shivering develops when the body temperature has 
fallen to 95°F (35°C).  This must be taken as a sign of danger to the employees on Site, 
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and cold exposures should be immediately terminated for any employee when severe 
shivering becomes evident.  Useful physical or mental work is limited when severe 
shivering occurs. 
 
Predisposing Factors for Cold Stress 
 
There are certain predisposing factors that make an individual more susceptible to cold 
stress.  It is the responsibility of the project team members to inform the SS to monitor an 
individual, if necessary, or use other means of preventing/reducing the individual's 
likelihood of experiencing a cold related illness or disorder. 
 
Predisposing factors that will increase an individual's susceptibility to cold stress are 
listed below: 
 
• Dehydration:  The use of diuretics and/or alcohol, or diarrhea can cause 

dehydration.  Dehydration reduces blood circulation to the extremities. 

• Fatigue During Physical Activity:  Exhaustion reduces the body's ability to constrict 
blood vessels.  This results in the blood circulation occurring closer to the surface of 
the skin and the rapid loss of body heat. 

• Age:  Some older and very young individuals may have an impaired ability to sense 
cold. 

• Poor Circulation:  Vasoconstriction of peripheral vessels reduces blood flow to the 
skin surface. 

• Heavy Work Load:  Heavy workloads generate metabolic heat and make an 
individual perspire even in extremely cold environments.  If perspiration is absorbed 
by the individual's clothing and is in contact with the skin, cooling of the body will 
occur. 

• The Use of PPE:  PPE usage that traps sweat inside the PPE may increase an 
individual's susceptibility to cold stress. 

• Lack of Acclimatization:  Acclimatization, the gradual introduction of workers into 
a cold environment, allows the body to physiologically adjust to cold working 
conditions. 

• History of Cold Injury:  Previous injury from cold exposures may result in increased 
cold sensitivity. 
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Prevention of Cold Stress 
 
There are a variety of measures that can be implemented to prevent or reduce the 
likelihood of employees developing cold related ailments and disorders.  These include 
acclimatization, fluid and electrolyte replenishment, eating a well balanced diet, wearing 
warm clothing, the provision of shelter from the cold, thermal insulation of metal 
surfaces, adjusting work schedules, and employee education. 
 
• Acclimatization:  Acclimatization is the gradual introduction of workers into the 

cold environment to allow their bodies to physiologically adjust to cold working 
conditions.  However, the physiological changes are usually minor and require 
repeated uncomfortably cold exposures to induce them. 

• Fluid and Electrolyte Replenishment:  Cold, dry air can cause employees to lose 
significant amounts of water through the skin and lungs.  Dehydration affects the 
flow of blood to the extremities and increases the risk of cold injury.  Warm, sweet, 
caffeine-free, non-alcoholic drinks and soup are good sources to replenish body 
fluids. 

• Eating a Well Balanced Diet:  Restricted diets including low salt diets can deprive 
the body of elements needed to withstand cold stress.  Eat high-energy foods 
throughout the day. 

• Warm Clothing:  It is beneficial to maintain air space between the body and outer 
layers of clothing in order to retain body heat.  However, the insulating effect 
provided by such air spaces is lost when the skin or clothing is wet. 

• Work/Rest Regimes:  Schedule work during the warmest part of the day, if possible.  
Rotate personnel and adjust the work/rest schedule to enable employees to recover 
from the effects of cold stress. 

 
The parts of the body most important to keep warm are the feet, hands, head, and face.  
As much as 40 percent of body heat can be lost when the head is exposed. 
 
 
L.3.2.14 ADVERSE WEATHER CONDITIONS 

The SS shall decide on the continuation or discontinuation of work based on current and 
pending weather conditions.  Electrical storms, heavy rains, tornado warnings, and 
sustained strong winds [approximately 40 mph (65 k/hr)] are examples of conditions 
that would call for the discontinuation of work and evacuation of the Site. 
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In addition, no work with elevated super structures (e.g., drilling, crane operations, etc.) 
will be permitted during any type of electrical storm or during wind events that have 
wind speeds exceeding 40 mph (65 k/hr). 
 
 
L.3.2.15 WORKING OVER OR NEAR WATER 

The procedures outlined in this section are to be implemented by all CRA and 
subcontractor personnel when there is potential to slip or fall into water that is greater 
than 3 feet (1 m) in depth.  Additionally, these procedures are to be adhered to when 
water is flowing and has the potential to carry personnel away. 
 
• When working at ground level, a 5-foot (1.5 m) "no entry zone" can be established 

between the work area and the water hazard.  The "no entry zone" is to be clearly 
defined and/or demarcated.  Personnel will not be permitted to enter into this area 
unless the other provisions of this section are in place. 

• Standard guardrails are required on any walking/working surface over or near 
water. 

• Where guardrails are not practical due to impairment of work being performed, 
other types of safeguarding, such as safety harnesses, lifelines, and lanyards may be 
used (see CRA's Fall Protection Program). 

• If it is not feasible to provide fall protection due to the scope of work or location, 
personnel will be required to wear U.S. Coast Guard-approved life jackets or 
buoyant work vests.  Prior to each use and after each use, the buoyant work vests 
and life preservers must be inspected for defects that would affect strength and/or 
buoyancy.  Any damaged or defective buoyant work vest or life preserver cannot be 
used. 

• Call in or make prearranged contacts after each activity posing a drowning hazard is 
completed. 

• If it is necessary to work on wet/slippery surfaces above water, non-slip tape or 
other methods are to be used to increase traction. 

• Ring buoys with a minimum of 90 feet (27 m) of line must be readily available for 
emergency operations.  The distance between buoys cannot exceed 200 feet (61 m). 
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• Due to the anticipated scope of work, it is expected that a life saving skiff will be 
necessary.  However, the SS in conjunction with the Regional SHM will evaluate 
current Site conditions to determine if a skiff is required. 

 
 
L.3.2.16 BOATING SAFETY 

This procedure outlined in this section provides the minimum requirements for safe 
work practices during the operation of boating equipment.  Proper instruction, practice, 
and training are important.  Boating equipment shall be used for work purposes only.  
No recreational use or horseplay is allowed. 
 
• Make sure the boat is in top operating condition and that there are no tripping 

hazards.  The boat should be free of fire hazards and have clean bilges. 

• Ensure safety equipment, required by law, is on board, maintained in good 
condition, and you know how to properly use these devices.  The requirements for 
the contents of the First Aid Kit and the required Safety Equipment are described in 
Appendix L-E. 

• File a float and destination plan with the office and/or a co-worker who is ashore. 

• The boat operator and passenger(s) are required to wear a US Coast 
Guard-approved personal floatation device while in the boat. 

• Have a complete knowledge of the operation and handling characteristics of your 
boat. 

• Know your position and know where you are going. 

• Maintain a safe speed at all times to avoid collision. 

• Keep an eye out for changing weather conditions, and act accordingly. 

• Know and practice the Rules of the Road (Navigational Rules). 

• Know and obey federal, provincial, and state regulations and waterway markers. 

• Maintain a clear, unobstructed view forward at all times.  "Scan" the water back and 
forth; avoid "tunnel" vision.  Most boating collisions are caused by inattention. 

 
Additional information is provided in CRA's Boating Policy, which is included as 
Appendix L-E. 
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L.3.3 BIOLOGICAL HAZARDS 

CRA employees conduct numerous project activities that have the possibility of 
encountering biological hazards, which include blood-borne pathogens, insects, spiders, 
snakes, and large predators.  This section identifies precautions to be taken if these 
hazards are encountered. 
 
 
L.3.3.1 VEGETATION OVERGROWTH 

Overgrown weeds, bushes, trees, grass, and other vegetation are fire and safety hazards. 
 
There are a number of hidden hazards not immediately recognized due to the 
overgrowth of vegetation in areas where field activities may occur, including discarded 
junk, litter, and debris.  Construction materials such as boards, nails, concrete, and other 
debris may be hidden beneath blades of tall grass, weeds, and bushes.  Other hazards 
may include steep slopes, potholes, trenches, soft spots, and dips; all dangerously 
concealed from the view of the individual walking or operating motorized equipment in 
the area.  Additionally, there are biological hazards such as snakes, ticks, chiggers, and 
mosquitoes that breed in overgrowth conditions. 
 
Here are some simple actions you can take: 
 
• Assess the work area and determine if the area requires vegetation clearance.  

Consider that overgrowth that extends above the lowest level of motorized 
equipment (i.e., bumper or fender) or 6 inches (15 cm) above your ankle has hidden 
hazards that you will not be able to readily identify. 

• Determine if the area is safe to walk or whether you need motorized equipment.  
Consider the limitations of the equipment. 

• Identify slip, trip, and fall hazards and remove from the general work area.  
Remember to give adequate clearance so that the items being removed do not pose 
future hazards. 

• Adequately protect yourself against the hazards by wearing boots that protect the 
ankles, long pants, and using insecticides. 

• Consider the limitations of manual or mechanical equipment for the clearance of 
overgrowth, particularly the safety hazards when using sling blades, machetes, 
weed eaters, bush hogs, or other brush removing equipment. 
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Before taking any action, determine whether there any ecological issues that would 
affect or prevent the removal of overgrowth in protected areas such as wetlands, wildlife 
habitats, or sanctuaries for endangered and/or protected species. 
 
 
L.3.3.2 POISONOUS PLANTS 

Common Poison Ivy grows as a small plant, a vine, and a shrub.  Poison Ivy occurs in 
every state.  The leaves always consist of three glossy leaflets.  Poison Sumac grows as a 
woody shrub or small tree 5 to 25 feet (1.5 to 7.5 m) tall.  It usually contains nine leaves, 
with eight paired leaves and one on top, and is common in swampy areas.  The plants 
are potent sensitizers and can cause a mild to severe allergic reaction, referred to as 
"contact dermatitis". 
 
Dermatitis, in Rhus-sensitive persons, may result from contact with the milky sap found 
in the roots, stems, leaves, and fruit, and may be carried by contacted animals, 
equipment or apparel. 
 
The best form of prevention is to avoid contact.  Wearing long sleeves and gloves, and 
disposable clothing, such as Tyvek, is recommended in high-risk areas to avoid 
exposure from contaminated apparel.  Barrier creams and cleaners are also 
recommended. 
 
 
L.3.3.3 INSECTS 

Ticks 
 
Ticks are blood-feeding external parasites of mammals, birds, and reptiles throughout 
the world.  Some human diseases of current interest in the U.S. caused by tick-borne 
pathogens include Lyme disease, ehrlichiosis, babesiosis, Rocky Mountain Spotted 
Fever, tularemia, and tick-borne relapsing fever.  Lyme disease is caused by a bacterial 
parasite called spirochete and is spread by infected ticks that live in and near wooded 
areas, tall grass, and brush.  The ticks that cause the disease in the Northeast and 
Midwest are often no bigger than a poppy seed or a comma in a newsprint.  The peak 
months for human infection are June through October.  There are many other tick borne 
diseases such as Rocky Mountain Spotted Fever, which can be carried by a variety of 
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ticks.  The prevention and treatment of these diseases are similar to those of Lyme 
disease. 
 
Prevention 
 
Preventative measures include wearing light-colored clothing, keeping clothing 
buttoned, tucking pant legs in socks, and keeping shirttails tucked in.  Periodic checks 
for ticks should be made during the day, and especially at night.  Hair should also be 
checked by parting it and combing through it to make sure that no ticks have attached to 
the scalp.  Also, check clothing when it is first removed, before ticks have a chance to 
crawl off. 
 
The most common repellent recommended for ticks is N,N-dimethyl-m-toluamide, or 
DEET.  It is important to follow the manufacturer's instructions found on the container 
for use with all insecticides especially those containing DEET. 
 
In general, DEET insect repellent should only be applied to clothing, not directly on the 
skin.  Do not apply to sunburns, cuts, or abrasions.  Use soap and water to remove DEET 
once indoors. 
 
Removal 
 
The best way to remove a tick is removal by tweezers.  If tweezers are not available, 
cover your fingers (tissue paper) while grasping the tick.  It is important to grasp the tick 
as close as possible to the Site of attachment and use a firm steady pull to remove it.  
When removing the tick, be certain to remove all the mouth parts from your skin so as 
not to cause irritation or infection.  Wash hands immediately after with soap and water, 
and apply antiseptic to the area where tick was removed.  Get medical attention if 
necessary. 
 
Symptoms of Lyme Disease 
 
The first symptoms of Lyme Disease usually appear from 2 days to a few weeks after a 
person is bitten by an infected tick.  Symptoms usually consist of a ring-like red rash on 
the skin where the tick attached, and is often bulls eye like with red on the outside and 
clear in the center.  The rash may be warm, itchy, tender, and/or "doughy" and appears 
in only 60 to 80 percent of infected persons.  An infected person also has flu-like 
symptoms of fever, fatigue, chills, headaches, a stiff neck, and muscle aches and pains 
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(especially knees).  Rashes may be found some distance away from original rash.  
Symptoms often disappear after a few weeks. 
 
Bees, Wasps, and Yellow Jackets 
 
Insects that sting are members of the order Hymenoptera of the class Insecta.  There are 
two major subgroups: aphids (honeybees, bumblebees) and vespids (wasps, yellow 
jackets, hornets).  Aphids are docile and usually do not sting unless provoked.  The 
stinger of the honeybee has multiple barbs, which usually detaches after a sting.  
Vespids have few barbs and can inflict multiple stings. 
 
Types of stinging insects that might be encountered on a Site may include: 
 

• Carpenter Bees • Africanized Killer Bees • Honeybees 
• Bumblebees • Cicada Killer Wasps • Paper Wasps 
• Mud Dauber Wasps • Giant Hornets • Yellow Jackets 
 
Symptoms 
 
If you are stung there are three types of reactions you can have, a normal, a toxic, or an 
allergic reaction. 
 
• Normal reaction - only lasts a few hours and consists of pain, redness, swelling, 

itching, and warmth near the sting area. 

• Toxic reaction - will last for several days and results from multiple stings and may 
cause cramps, headaches, fever, and drowsiness. 

• Allergic reaction - might cause hives, itching, swelling, tightness in the chest area 
and a possibility of breathing difficulties, dizziness, unconsciousness, and cardiac 
arrest. 

 
The stingers of many Hymenoptera may remain in the skin and should be removed as 
quickly as possible without concern for the method of removal.  An ice cube placed over 
the sting will reduce pain; aspirin may also be useful.  Persons with known 
hypersensitivity to such stings should carry a kit containing epinephrine in a pre-filled 
syringe.  Antihistamines may help decrease hives and angioedema.  Persons who have 
severe symptoms of anaphylaxis, have positive venom skin test results, and are at risk 
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for subsequent stings should receive immunotherapy regardless of age or time since 
anaphylaxis. 
 
Precautions 
 
The following precautions can help you avoid stings.  Try to wear light colored clothing 
and shy away from dark or floral prints.  Avoid wearing perfumes, hairsprays, colognes, 
and scented deodorants while working outside.  If eating outside, keep all food and 
drinks covered; sweet foods and strong scents attract stinging insects as well.  Never 
swat or swing at the insect, it is best to wait for it to leave, softly blow it away, or gently 
brush it aside.  Seek medical attention when the reaction to a sting includes swelling, 
itching, dizziness or shortness of breath. 
 
If physical control measures are not effective, use a pesticide that will have a minimal 
impact on both you and the environment. 
 
Mosquitoes 
 
Mosquitoes are common pests that can be found in any state and any work environment 
where warm, humid conditions exist.  Mosquitoes can pass along diseases such as West 
Nile virus and Malaria.  Several different methods can be used to control adult mosquito 
populations:  repellants such as DEET, mosquito traps, foggers, and vegetation and 
water management.  Mosquitoes are found from the tropics to the Arctic Circle and from 
lowlands to the peaks of high mountains. 
 
 
L.3.3.4 POISONOUS SPIDERS 

Black Widow 
 
Black Widow spiders are not usually deadly (especially to adults) and only the female is 
venomous.  The female spider is shiny black, usually with a reddish hourglass shape on 
the underside of her spherical abdomen.  Her body is about 1.5 inches (4 cm) long while 
the adult male's is approximately half that.  The spider's span ranges between 1 and 
3 inches (2.5 and 8 cm).  The adult males are harmless, have longer legs, and usually 
have yellow and red bands and spots over their back, and the young black widows are 
colored orange and white.  The bite of a black widow is often not painful and may go 
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unnoticed.  However, the poison injected by the spider's bite can cause severe reactions 
in certain individuals. 
 
Symptoms 
 
Symptoms that may be experienced include abdominal pain, profuse sweating, swelling 
of the eyelids, pains to muscles or the soles of the feet, salivation and dry-mouth 
(alternating), and paralysis of the diaphragm.  If a person is bitten, they should seek 
immediate medical attention.  Clean the area of the bite with soap and water.  Apply a 
cool compress to the bite location.  Keep effected limb elevated to about heart level.  Ask 
doctor if Tylenol or aspirin can be taken to relieve minor symptoms.  Additional 
information can be obtained from the Poison Center (1-800-222-1222).  Black widows are 
found throughout the tropics, U.S., and Canada. 
 
Brown Recluse 
 
Brown recluse spiders are usually light brown in color, but in some instances they may 
be darker.  Brown recluse spiders are highly venomous spiders, native to the U.S. and 
found coast to coast.  The brown recluse can vary in size, but some can obtain bodies of 
5/8 inches (1.5 cm) in length with a leg span of 1 1/1 inches (4 cm) in diameter.  They 
can be identified by the three pairs of eyes along the head area and the fiddle shaped 
markings on their back.  Most brown recluse bites are defensive rather than offensive.  
They generally only bite when they feel threatened. 
 
Symptoms 
 
If bitten by a brown recluse, an individual may experience open, ulcerated sores, which 
when left untreated may become infected and cause tissue necrosis.  If an individual 
believes a spider has bitten them, they need to seek medical attention as soon as 
possible.  In order to minimize the occurrence of brown recluse bites, individuals should 
shake their clothing and shoes thoroughly, eliminate the presence of cluttered areas, and 
spray the building perimeters with pesticides.  Brown recluse spiders are found 
throughout the U.S., Mexico, and Canada. 
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L.3.3.5 THREATENING DOGS 

If you are approached by a frightened or menacing dog: 
 
• Do not attempt to run and don't turn your back. 

• Stay quiet, and remember to breathe. 

• Be still, with arms at sides or folded over chest with hands in fists. 

• Slowly walk away sideways. 

• Don't stare a dog in the eyes, as this will be interpreted as a threat. 

• Avoid eye contact. 

• If you have a jacket, you could wrap it around your arm and should he snap, take 
the bite harmlessly. 

• Try calling its bluff.  Yell "sit!", "stay!", or "go home!".  You might convince the dog 
that you are the stronger in the situation. 

 
 
L.3.3.6 SNAKES 

Snakes may be found in any region of North America.  While many snakes encountered 
are not venomous, a few are; so it is best that you give a wide berth to all snakes.  Of the 
7,000 venomous snakebites reported each year, only about 15 prove to be fatal; so your 
chances of survival are extremely high.  The usual snake encounter is one in which they 
see you before you see them, and they slither away from you quickly, startling you.  If 
you see a snake, back away from it slowly and do not touch it.  If you or someone you 
know are bitten, try to see and remember the color and shape of the snake, which can 
help with treatment of the snakebite. 
 
Venomous snakes include the Coral Snake, Cobra, and Pit Vipers, such as the 
Cottonmouth (Water Moccasin), Copperhead, and Rattlesnake.  The venom of pit vipers 
is primarily hematoxic because it acts upon the victim's blood system.  This venom 
breaks down blood cells and blood vessels and affects heart action.  Bite victims 
experience severe burning pain, localized swelling and discoloration for the first 3 to 
30 minutes, followed by nausea, vomiting, and occasional diarrhea and usually shock. 
 



 

 
  
 

38443 (8) L-41 CONESTOGA-ROVERS & ASSOCIATES 
 
CRA 200016 QSF-013 - Rev. 6 – 10/24/2006 

Preventing Snakebites 
 
Watching where you step, put your hands, or sit down is one of the best ways to prevent 
snakebites.  Poisonous snakes live on or near the ground and often like rocks, 
woodpiles, and other spots that offer both a place to sun and a place to hide.  Most bites 
occur in and around the ankle.  About 99 percent of all bites occur below the knee, 
except when someone accidentally picks up or falls on the snake. 
 
Watching where you step and wearing boots in tall grass can prevent most snakebites.  
Another means to protect against snakebites is snake chaps. 
 
Emergency First Aid for Poisonous Snakebite 
 
Although it is important to obtain medical aid immediately, emergency first aid can 
slow the spread of poison from the bite.  Remain calm and avoid unnecessary 
movement, especially if someone is with you.  The rate of venom distribution 
throughout your body will be slower if you are still and quiet.  Do not use home 
remedies, and do not drink alcoholic beverages. 
 
In addition, learn the following procedures so you do not waste time before getting 
medical attention. 
 
• If less than 60 minutes is required to reach a hospital or other medical aid, follow this 

procedure: 

- Apply a constricting band 2 to 4 inches (5 to 10 cm) on each side of the bite.  The 
band should be loose enough to slip your finger under without difficulty, so that 
you do not cut off circulation completely.  Properly applied, the constricting 
band can be left safely in place for 1 hour without adjustment. 

- If ice is available, place some in a towel, shirt, or other piece of cloth and apply it 
to the bite area.  Do not bind it to the bite, but keep it loosely in place.  Do not use 
the ice pack for more than 1 hour.  The objective is to cool the venom and slow its 
action, but not to freeze the tissue. 

- The primary function of the constricting band and ice pack is to slow the spread 
of venom through your body.  Remove them slowly so there will not be a sudden 
rush of venom through your blood stream. 
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L.3.3.7 OTHER WILDLIFE 

Bears 
 
Black bears generally avoid contact with humans; however, this species quickly adapts 
to any source of food that humans provide (whether intentionally or accidentally).  
Black Bears should not be fed - avoid unnecessary bear encounters!  Signs of bear 
presence include tracks, droppings or torn-up trees.  Stay on established trails, hike only 
during daylight hours and use caution when traveling near natural bear foods (berries, 
fish, etc.).  Its habitat ranges from the Tropics of Florida to the Arctic. 
 
Cougars 
 
The Eastern Cougar is the second largest cat (after the jaguar) found in the New World.  
The cougar, also puma or mountain lion, is a carnivore of North and South America 
with thick fur that ranges from reddish-brown in tropical forms to bluish-gray in 
northern forms.  Its body is lithe, muscular, deep chested and compact; it has a rounded 
and shortened head, large eyes, and a distinctively long tail.  The male can weigh up to 
160 pounds (71 kg) and measure 6.5 feet (2 m) in length.  Cougars are extremely elusive 
and usually avoid contact with people.  However, they are known to stalk their prey, 
striking with full impact and most often kill by suffocating with a prolonged bite across 
the throat or by breaking the victim's neck. 
 
Wolves 
 
The wolf is a carnivore related to the jackal and domestic dog.  All wolves are 
characterized by powerful teeth, bushy tails, and round pupils.  Certain characteristics 
of the skull distinguish them from domestic dogs, some breeds of which they otherwise 
resemble. 
 
There are two species of wolves:  the gray wolf, or timber wolf, once widely distributed 
but now found only in Canada, Alaska, and northern Europe and Russia, except for a 
few isolated packs in other regions; and the red wolf, found only in Texas and the 
southeastern United States. 
 
An adult gray wolf measures up to 6.5 feet (2 m) in length, including the tail (less than 
half the body length), and weighs up to 175 pounds (80 kg).  The fur of the gray wolf is 
red-yellow or yellow-gray with black patches on its back and sides, and white on its 
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chest and abdomen.  There are also black or brown gray wolves, and those in the far 
north may be pure white.  The red wolf is smaller in size and usually darker in color. 
 
 
L.3.4 BLOODBORNE PATHOGENS 

Hepatitis B is largely transmitted through exposure to bodily fluids containing the virus, 
which could be found on refuse encountered in subsurface investigations.  This includes 
medical wastes, contaminated needles and syringes, and so on.  The primary method of 
transmission depends on the prevalence of the disease in a given area. 
 
Prevention 
 
Preventative measures include wearing appropriate PPE – leather work gloves, long 
sleeved shirt, and safety footwear.  Several vaccines have been developed for the 
prevention of hepatitis B virus infection.  These rely on the use of one of the viral 
proteins (hepatitis B surface antigen or HbsAg).  The vaccine was originally prepared 
from plasma obtained from patients who had long-standing hepatitis B virus infection.  
However, currently these are more often made using recombinant technology, though 
plasma-derived vaccines continue to be used; the two types of vaccines are equally 
effective and safe. 
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 L.4.0 PERSONAL PROTECTIVE EQUIPMENT 

L.4.1 GENERAL 

This section shall cover the applicable personal protective equipment (PPE) 
requirements, which shall include eye, face, head, foot, and respiratory protection. 
 
The purpose of PPE is to shield or isolate individuals from the chemical and physical 
hazards that may be encountered during work activities. 
 
 
L.4.2 TYPES OF PPE 

The type of PPE for a project will vary based on the level of protection required to 
protect the employee from Site physical, chemical, biological, and thermal hazards. 
 
 
L.4.2.1 TYPES OF PROTECTIVE MATERIAL 

Protective clothing is constructed of a variety of different materials for protection against 
exposure to specific chemicals.  No universal protective material exists.  All will 
decompose, be permeated, or otherwise fail to protect under certain circumstances. 
 
Fortunately, most manufacturers list guidelines for the use of their products.  These 
guidelines usually concern gloves or coveralls and generally only measure rate of 
degradation (failure to maintain structure).  It should be noted that a protective material 
may not necessarily degrade but may allow a particular chemical to permeate its surface.  
For this reason, guidelines must be used with caution.  When permeation tables are 
available, they should be used in conjunction with degradation tables. 
 
In order to obtain optimum usage from PPE, the following procedures are to be 
followed by all Site personnel using PPE: 
 
• When using disposable coveralls, don a clean, new garment after each rest break or 

at the beginning of each shift. 

• Inspect all clothing, gloves, and boots both prior to and during use for: 

- imperfect seams; 

- non-uniform coatings; 
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- tears; and 

- poorly functioning closures. 

• Inspect reusable garments, boots, and gloves both prior to and during use for: 

- visible signs of chemical permeation; 

- swelling; 

- discoloration; 

- stiffness; 

- brittleness; 

- cracks; 

- any sign of puncture; and 

- any sign of abrasion. 
 
Reusable gloves, boots, or coveralls exhibiting any of the characteristics listed above 
shall be discarded.  PPE used in areas known or suspected to exhibit elevated 
concentrations of chemicals shall not be reused. 
 
 
L.4.3 RESPIRATORY PROTECTION 

Respiratory protection may be required to be worn by personnel during project activities 
in certain areas of the Site.  Personnel required to work in these areas shall wear an 
air-purifying respirator and follow the procedures and guidelines as described below 
and follow CRA's Respiratory Protection Program, which is included as Appendix L-F. 
 
All personnel required to use this equipment shall first be instructed in how to properly 
fit a respirator to achieve the required face-piece-to-face seal for respiratory protective 
purposes.  Conditions, which could affect this face seal, are the presence of beards, 
sideburns, eyeglasses, and the absence of upper or lower dentures. 
 
The air-purifying respirator cartridges selected for use during project work at the Site 
are P-100 organic vapor/acid gas cartridges.  These cartridges have the ability to protect 
against the known contaminant concentrations. 
 
All cartridges shall be changed prior to breakthrough or at a minimum daily.  Changes 
shall also be made when personnel begin to experience increased inhalation resistance or 
breakthrough of a chemical warning property. 
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L.4.3.1 RESPIRATOR CLEANING 

Respiratory equipment and other non-disposable equipment shall be fully 
decontaminated and then placed in a clean storage area.  Respirator decontamination 
shall be conducted at a minimum once daily.  Face pieces shall be disassembled, the 
cartridges thrown away, and all other parts placed in a cleansing solution.  After an 
appropriate amount of time in the solution, the parts shall be removed and re-seated 
with tap water. 
 
Face pieces shall be allowed to air dry before being placed in sanitized bags, and then 
stored in a clean area. 
 
 
L.4.4 LEVELS OF PROTECTION 

The level of protection must correspond to the level of hazard known, or suspected, in 
the specific work area.  PPE has been selected with specific considerations to the hazards 
associated with Site activities.  The specific PPE to be used for each activity is outlined in 
each THA table located in Appendix L-C. 
 
• All PPE shall be disposed of and/or decontaminated at the conclusion of each work 

day as described below.  Decontamination procedures shall follow the concept of 
decontaminating the most contaminated PPE first. 

• All disposable equipment shall be removed before meal breaks and at the conclusion 
of the workday and replaced with new equipment prior to commencing work. 

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited while 
working in areas where the potential for chemical and/or explosive hazards may be 
present.  Personnel must wash thoroughly before initiating any of the 
aforementioned activities. 

 
 
L.4.4.1 REASSESSMENT OF PROTECTION LEVELS 

Protection levels provided by PPE selection shall be upgraded or downgraded based 
upon a change in Site conditions or the review of the results of air monitoring or the 
initial exposure assessment monitoring program, if one was conducted. 
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When a significant change occurs, the hazards shall be reassessed.  Some indicators of 
the need for reassessment are: 
 
• Commencement of a new work phase. 

• Change in job tasks during a work phase. 

• Change of season/weather. 

• When temperature extremes or individual medical considerations limit the 
effectiveness of PPE. 

• Chemicals other than those expected to be encountered are identified. 

• Change in ambient levels of chemicals. 

• Change in work scope, which affects the degree of contact with areas of potentially 
elevated chemical presence. 

 
All proposed changes to protection levels and PPE requirements shall be reviewed and 
approved prior to their implementation by the SS. 
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 L.5.0 AIR MONITORING PROGRAM 

Inhalation hazards are caused from the intake of vapors and contaminated dust.  Air 
monitoring shall be performed while intrusive activities are taking place to detect the 
presence and relative level of those air contaminants which are inhalation hazards.  The 
purpose of air monitoring is to identify and quantify airborne contaminants in order to 
determine the level of worker protection needed.  Initial screening for identification is 
often qualitative, but the determination of its concentration (quantification) must wait 
subsequent testing. 
 
The data collected throughout the monitoring effort shall be used to determine the 
appropriate levels of protection. 
 
 
L.5.1 EXPOSURE MONITORING 

Air monitoring will be conducted during Site activities using a photoionization detector 
(PID), portable dust monitor, and a multi-gas meter [combustible gas indicator - lower 
explosive limit (LEL), oxygen (O2), hydrogen sulfide (H2S), and carbon monoxide (CO)].  
Continuous monitoring will be employed at the start of all activities with chemical 
exposure potential.  Where monitoring indicates that there is in fact no potential for 
chemical exposure to occur, continuous monitoring may be discontinued and periodic 
air monitoring will be employed if appropriate.  Should conditions change such that the 
potential for chemical exposure increases, continuous monitoring shall be resumed. 
 
Exposure to possible asbestos and/or contaminated dust at the Site will be monitored 
using a portable dust monitor, which will be operated during all activities with the 
potential to generate airborne dust or when upwind airborne dust (originating from the 
landfill) is observed.  Personal asbestos monitors and a perimeter high-volume 
particulate sampler will also be used. 
 
If the total dust concentrations measured by the portable monitors exceed the action 
level for particulate of 2 mg/m3 1, personal asbestos sampling will be conducted and the 
filters will be analyzed for asbestos.  Personal asbestos cartridge monitors will also be 
used for workers conducting dust-disturbing activities in areas where asbestos is known 
to exist (once these areas, if any, are identified through sampling) or potentially exists 

                                                      
1 A value of 1/5th the PEL for dust of 10 mg/L was chosen to be protective in instances where 

contaminants may be adhered to or present as solid particulate. 
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based on the visual identification of potential asbestos containing materials in the area.  
At a minimum, an asbestos monitor will be placed on the employee with the highest 
potential for exposure to asbestos.  Monitors will be placed on additional workers if 
appropriate.  If the total dust action level is not exceeded or asbestos is not detected 
during the Site clearing activities (expected to generate the most significant quantities of 
airborne dust), perimeter and personnel air monitoring for asbestos will be 
discontinued.  Personal air monitoring for asbestos will be resumed during intrusive 
activities if the action level of 2 mg/m3 is exceeded on the portable dust monitor, soil 
sample analytical results indicate the presence of asbestos in soils in an area, or visual 
evidence of potential friable asbestos is observed in an area. 
 
If asbestos is positively identified at the Site, the PRP Group will comply with the 
requirements of Montgomery County Asbestos Regulation 153.15 for inactive landfill 
sites. 
 
Exposure to possible low-level radiation at the Site shall be monitored with a low-level 
radiation meter (e.g., Victoreen survey meter).  All radiation monitoring shall be 
conducted in the breathing zone.  All areas will be screened initially for radiation before 
the work is performed.  Radiation screening will also be conducted at all work areas 
where material resembling foundry sands is identified.  If radiation levels above 
background are identified, radiation monitoring will be continued for the duration of 
activities at the location of the elevated readings. If the radiation level exceeds 
0.6 mrem/hr, the area will be evacuated and the SHM and PM will be contacted. 
 
Additional detail regarding monitoring frequency is provided in Section L.5.1.3 and in 
the task hazard analysis tables. 
 
 
L.5.1.1 PHOTOIONIZATION DETECTORS 

Exposure to VOCs shall be monitored with a PID with an 11.7 or 11.8 eV lamp.  The PID 
has the ability to detect organic vapor concentrations from 1 part per million (ppm) to 
2,000 ppm.  All PID monitoring shall be conducted in the breathing zone. 
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L.5.1.2 MULTI-GAS METER (LEL/O2/H2S/CO METERS) 

The multi-gas meter is a combination oxygen, carbon monoxide, hydrogen sulfide, and 
combustible gas indicator, which simultaneously analyzes concentrations of each 
contaminant in air.  When used properly, the portable oxygen indicator will read the 
percent oxygen in the immediate atmosphere.  The normal ambient oxygen 
concentration is 20.9 percent at sea level.  It is necessary to be apprised of such readings 
as they impact LEL readings and vice versa. 
 
The following table provides the action level for each contaminant being monitored. 
 
Parameter Action Level   

Oxygen Less than 19.5 O2 

Greater than 23.5% O2 
Stop work and evacuate are if levels are less than 
19.5% O2 or greater than 23.5% O2. 

Hydrogen 
Sulfide 

Less than 10 ppm H2S 
Greater than or equal to 
10 ppm (ceiling) H2S 

Continue work and evaluate work conditions. 
Stop work and evacuate area if levels are greater than 
or equal to 10 ppm. 
Shut off or eliminate any ignition sources along 
perimeter of Site. 

Carbon 
Monoxide 

Less than 35 ppm CO 
Greater than or equal to 
35 ppm 

Continue work and evaluate work conditions. 
Stop work and evacuate area if levels are greater than 
or equal to 35 ppm. 

Combustible 
Gas 

Less than 10% LEL 
Greater than 10% LEL 

Continue work and evaluate work conditions. 
Stop work and evacuate area if levels are greater than 
10% LEL. 
Shut off or eliminate any ignition sources along 
perimeter of Site. 
Consult the Regional SHM and PM. 

 
 
L.5.1.3 COLORIMETRIC DETECTOR TUBES 

Detector tubes are one of the most frequently used measuring methods for detecting 
contaminants in the work area.  The reason they are used so often is that no other simple 
system is currently able to cover such a wide range of gases and vapors quantitatively.  
The major limitation of detector tubes is that their accuracy is commonly taken as within 
25 percent of the true concentration of the contaminants sampled.  Detector tubes are 
also known as "colorimetric tubes" or "indicator tubes".  Detector tubes are small glass 
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tubes filled with solid absorbents such as silica gel, activated alumina or inert granules, 
and impregnated with detecting chemicals through which air is aspirated at a controlled 
rate.  Common types of Detector Tubes include:  Draeger, Gastec, RAE, MSA, Sensidyne, 
etc.). 
 
 
L.5.1.4 DUST MONITORS 

The monitoring and control of investigation activities will be based on real-time 
particulate concentrations measured at, and downwind of, investigation activities.  Site 
activities will be monitored with one real-time instrument at the primary work area. 
 
A particulate monitor (MIE PDR Personal DataRam Monitor or appropriate alternative) 
will be used.  The action level will be 2 mg/m3 in the work area.  Particulate emissions 
from investigation activities can usually be managed to limit air concentrations well 
below 2 mg/m3.  The MIE PDR Personal DataRam Monitor is a direct reading aerosol 
photometer.  The DataRam monitor is designed to detect aerosol dust or respirable dust 
in the ambient air.  Aerosol is a term to describe fine particulates (solid or liquid) 
suspended in air.  Concentrations are evaluated by two scales, which read from 0.01 to 
10.0 mg/m3 and 0.1 to 100.0 mg/m3, respectively. 
 
If particulate is detected at concentrations greater than 2 mg/m3 for over 15 minutes, 
then work will be stopped and measures to reduce particulate emissions will be 
implemented.  Potential measures to reduce particulate emissions include: 
 
• use of water or other suppression agents at excavation faces and unpaved vehicle 

travel areas; 

• maintain excavation faces as small as possible to limit emissions; and 

• reduce vehicle activity and speed. 

 
Personal asbestos cartridge monitors will also be used for workers conducting 
dust-disturbing activities in areas where asbestos is known to exist (once these areas, if 
any, are identified through sampling) or potentially exists based on the visual 
identification of potential asbestos containing materials in the area.  At a minimum, an 
asbestos monitor will be placed on the employee with the highest potential for exposure 
to asbestos.  Monitors will be placed on additional workers if appropriate. 
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Long-term (approximately 8-hour) samples will be collected on absorbent filter media 
(dust), and the media will be sent to an accredited laboratory for particulate analysis.  
Particulate results will be directly compared to the Maximum Acceptable Ground-Level 
Concentration (MAGLC) for particulate calculated in accordance with Ohio EPA's 
Review of New Sources of Toxic Emissions guidance, i.e., 1/10th of the TLV adjusted for 
the exposure period (1.0 mg/m3 for an 8-hour work day).  If particulate concentrations 
on the filter media exceed the MAGLC, the filters will be analyzed for asbestos and the 
results compared to the MAGLC for asbestos.  These data will allow the PRP Group to 
modify ongoing activities in order to prevent potential off-Site exposure.  Site wind 
direction data will be recorded daily in order to document upwind and downwind 
locations and to interpret the measured data.  If particulate concentrations measure at 
the fenceline monitor are suspected to be due in large part to background sources of 
particulate, additional upwind fenceline monitors may be added. 
 
Samples will be collected in accordance with the method presented in Appendix B of 
Code of Federal Regulations Title 40 (40 CFR) Part 50.  Samples will be collected on each 
day that intrusive, dust-disturbing activities are occurring.  Long-term samples will not 
be collected during precipitation events.  Ambient air monitoring will be conducted at a 
location that is approximately downwind of the Site activities to be completed on the 
day in question. The actual location of the sampling equipment will be determined 
based on meteorological conditions at the Site at the beginning of the day and a review 
of local weather forecast data.  If the wind direction shifts during the day, the long-term 
sampling equipment will not be moved, as this would compromise the sample.  
However, the wind direction will be noted and the data interpreted accordingly with 
respect to upwind, downwind, and crosswind issues. 
 
 
L.5.1.5 MONITORING FREQUENCY 

A summary of the monitoring equipment and frequency for each work activity is 
presented in the task hazard analysis tables.  As noted in the table, the monitoring 
equipment listed per work activity relates to the initial level of protection.  The 
monitoring frequency may be decreased if the work areas and activities are unchanging, 
the result of the first hour of monitoring indicate contaminant concentrations are 
non-detect, and no differing conditions are observed. 
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L.5.1.6 HEALTH AND SAFETY ACTION LEVELS 

An action level is a point at which increased protection or cessation of activities is 
required due to the concentration of contaminants in the work area.  All activities shall 
be initiated in Modified Level D.  The appropriate actions are to be taken at designated 
action levels.  The initial organic vapor action level for Site work is 1 ppm due to the 
chance of vinyl chloride, benzene, 1,2-dichloroethane, and 1,1,2,2-tetrachloroethane 
being present.  The initial action level for particulate is 2 mg/m3 given the chance of 
some Site contaminants being adhered to or present as particulate.  The action level for 
asbestos is 0.1 fibers per cubic centimeter (f/cm3). 
 
In addition to the action level, an upgrade to Level C is required if: 
 
• Any symptoms occur, as described in Section L.3.0. 

• Requested by an individual performing the task. 

• Any irritation to eye, nose, throat, or skin occurs. 
 
A work stoppage and evacuation (cease and desist) at the specific work area is required 
if levels in the breathing zone exceed the protection factor of the respirator. 
 
 
L.5.1.7 PROCEDURES FOR MAINTENANCE OR CALIBRATION 

OF AIR SAMPLING INSTRUMENTS  

All air sampling instruments will be calibrated in the field prior to the start of each day's 
activities.  Calibration will be completed in accordance with the manufacturer's 
instructions and the requirements of CRA's Quality System and field sampling SOPs.  
Air sampling instruments will be recalibrate during the course of the day if calibration 
drift is noted or if the equipment malfunctions.  CRA's SOPs regarding the control of 
monitoring and measuring equipment are included as Appendix L-G. 
 
CRA's field equipment office will maintain the air sampling instruments and have the 
instruments shop-calibrated in accordance with the manufacturer's instructions and 
CRA's Quality System.  The Field Equipment Manager ensures that all CRA-owned 
Equipment is shop-calibrated, as applicable, and maintained, and that these activities are 
documented.  Specific procedures for the scheduling and performance of calibration 
activities and maintenance are specified in CRA's Inspection, Measurement, and Test 
Equipment Work Instructions and are available upon request. 
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 L.6.0 SITE CONTROL 

The purpose of Site control is to minimize potential contamination of workers and 
protect the public from hazards found on Site.  Site control is especially important in 
emergency situations. 
 
Site control and work area demarcation will be achieved through posting of signage and 
placement of barricades.  All construction areas will have the appropriate signage 
posted.  Barricades and warning signs will be placed to warn personnel of potential 
hazards.  A standby person (spotter) may be utilized in place of barricades, where 
appropriate.  The following materials may be used to barricade construction areas, crane 
swing radius, and control traffic, etc.: 
 
• Temporary fence; 

• High visibility tape, rope, or chains; 

• Traffic cones; 

• Sawhorses; and 

• Wood or metal guardrails. 
 
The majority of Site operations, as well as access to the Site, could be controlled from the 
support zone.  The support trailer would provide for team communications and 
emergency response, and sanitary facilities (i.e., Porta-Potty).  Appropriate safety and 
support equipment also will be located in this zone. 
 
The support zone will be located upwind of Site operations, if possible, and would be 
used as a potential evacuation point, if appropriate.  No potentially contaminated 
personnel or materials are allowed in this zone. 
 
 
 L.6.1 WORK ZONES 

In general, there will be a three zone approach to contain the potential spread of 
contamination during Site activities.  The three zones are the Exclusion Zone (EZ), the 
Contamination Reduction Zone, and the Support Zone.  The need for and delineation of 
these three zones will be based on sampling and monitoring results, evaluation of 
potential routes, and the amount of contaminant dispersion in the event of a release.  
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Movement of personnel and equipment from one zone to another will be minimized and 
restricted to necessary personnel and equipment. 
 
EXCLUSION ZONE 
 
The Exclusion Zone, or "Hot Zone" is the area where the primary activity will occur such 
as mitigation or spill containment.  The Exclusion Zone is the defined area where there is 
a possible respiratory and/or contact health hazard.  An Exclusion Zone will be set up if 
in the judgment of the SS, a potential respiratory and/or contact health hazard exists, 
based on the following: 
 
• previous analytical data; 

• field air monitoring results; and 

• the presence of drums or other containers, which if ruptured could result in a 
potential respiratory and/or contact health hazard. 

 
The Exclusion Zone consists of the specific work area, or may be the entire area of 
suspected contamination.  The area will be clearly delineated with hazard tape, safety 
(snow) fencing, or delineated by other means.  Only personnel involved in the work 
activities are allowed in the Exclusion Zone.  All employees entering the Exclusion Zone 
must use the required PPE, and must have the appropriate training and medical 
clearance for hazardous waste work. 
 
Prior to entering the Exclusion Zone, personnel will be suited in the designated level of 
protection and a decontamination station will be established at the entrance to the 
Exclusion Zone.  All personnel leaving the Exclusion Zone shall be decontaminated and 
shall dispose of all disposable garments. 
 
The Exclusion Zone will be marked off during mobilization activities to specific areas of 
the Site where there is a possible respiratory and/or contact health hazard and prior to 
the commencement of intrusive activities in these areas.  If necessary, the size of the 
Exclusion Zone may be increased to allow more working area or to incorporate greater 
area for higher levels of protection to avoid potential exposure to concentrations of 
hazardous chemicals. 
 
There will be no eating, drinking, or smoking in any Exclusion Zone. 
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THE CONTAMINATION REDUCTION ZONE 
 
The Contamination Reduction Zone, or "Warm Zone", is the transition area between the 
contaminated area and the clean area.  Decontamination is the main focus in this area.  
The area will be clearly marked with hazard tape or delineated by other formal or 
informal means.  A Contamination Reduction Corridor (CRC) will be set up and located 
within this zone.  The CRC will be the location where decontamination takes place.  One 
pathway will be established for equipment decontamination and another for personnel.  
This area also serves as an access control point for personnel entering the Exclusion 
Zone. 
 
SUPPORT ZONE 
 
The Support Zone, or "Cold Zone", is an uncontaminated zone that encompasses the 
majority of Site operations, as well as access to the Site.  The support trailer would 
provide for team communications and emergency response, and sanitary facilities 
(i.e., Porta-Potty).  Appropriate safety and support equipment also will be located in this 
zone. 
 
The Support Zone will be located upwind of Site operations, if possible, and would be 
used as a potential evacuation point, if appropriate.  No potentially contaminated 
personnel or materials will be allowed in this zone. 
 
 
L.6.2 COMMUNICATION 

Each member of the Site entry team will be able to communicate with another entry 
team member at all times.  Communications may be by way of an air horn, walkie-talkie, 
telephone, or hand signals. 
 
The primary means for external communication are telephones and radio.  If telephone 
lines are not installed at a Site, all team members should: 
 
• Know the location of the nearest telephone. 

• Have the necessary telephone numbers readily available. 
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The following standard hand signals will be mandatory for all employees to understand 
regardless of other means of communication: 
 
• Hand gripping throat - Cannot breathe. 

• Hands on top of head - Need assistance. 

• Thumbs up - OK, I'm all right, I understand. 

• Thumbs down - No, negative. 

• Gripping partner's wrist, or gripping both of your own hands on wrist (if partner is 
out of reach) - Leave area immediately. 

 
 
L.6.3 BUDDY SYSTEM 

L.6.3.1 RESPONSIBILITIES 

A buddy system shall be implemented when conducting intrusive activities on the Site.  
This buddy shall be able to: 
 
• Provide his or her partner with assistance. 

• Observe his or her partner for signs of chemical exposure or temperature stress. 

• Periodically check the integrity of his or her partner's protective clothing. 

• Notify emergency personnel if emergency help is needed. 
 
 
L.6.4 SITE SECURITY 

Site security is necessary to prevent the exposure of unauthorized, unprotected people 
to Site hazards and to avoid interference with safe working procedures.  Security shall 
be maintained outside of the actual work area(s) so as to prevent unauthorized entry 
into the work area(s).  Members of the general public are to be protected from Site 
hazards. 
 
 
L.6.5 DECONTAMINATION 

It is the responsibility of the SS to ensure that all personnel and pieces of equipment 
coming off Site are properly decontaminated according to the procedures outlined 
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below.  Documentation of decontamination must be made in the field logbook that will 
become part of the permanent project file. 
 
 
L.6.5.1 PERSONNEL AND EQUIPMENT DECONTAMINATION 

PROCEDURES  

All PPE shall be disposed of and/or decontaminated at the conclusion of each workday 
as described below and in Appendix L-H.  Decontamination procedures shall follow the 
concept of decontaminating the most contaminated PPE first. 
 
All disposable equipment shall be doffed before meal breaks and at the conclusion of the 
workday and replaced with new equipment prior to commencing work. 
 
Procedures for decontamination must be followed to prevent the spread of 
contamination and to eliminate the potential for chemical exposure. 
 
Personnel: Decontamination shall be initiated prior to exiting the 

contaminated work area and be completed in the Contamination 
Reduction Zone. 

Modified Level D: First, remove outer protective wear.  Remove gloves and properly 
dispose of in a designated waste container.  Wash hands and face. 

Level C: Wash and rinse outer gloves, boots and suit, and remove; then 
remove respirator; dispose of cartridges; wash respirator; remove 
inner gloves and dispose of them.  Wash hands and face. 

Handle all clothing inside out when possible. 

Equipment: All equipment must be decontaminated with Alconox/Liquinox 
solution or discarded upon exit from the contaminated area in a 
well ventilated area.  A temporary decon pad with a low-volume 
high-pressure washer will be set up on Site during drilling 
operations.  All decon materials shall be drummed for subsequent 
disposal. 
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 L.6.5.2 HEAVY EQUIPMENT DECONTAMINATION PROCEDURES 

All heavy equipment will be decontaminated prior to commencing work, between areas 
of the Site as described below and in Appendix L-I: 
 
i) Remove by hand (i.e., shovel, bar, scraper) excess visible dirt and debris from the 

equipment paying particular attention to track, cleats, tires, and other irregular 
surfaces. 

ii) Clean the equipment using high pressure/low volume hot water or steam 
equipment. 

iii) Clean/scrub the equipment with water and Alconox/Liquinox. 

iv) Final rinse of equipment with high pressure/low volume hot water or steam 
equipment. 

 
The cleaning procedure for liquid recirculation equipment (i.e., drilling pumps and 
hoses) shall be as follows: 
 
• all exposed surfaces shall be surface cleaned as described above; 

• a solution of natural soap (biodegradable-phosphate free, i.e., BIO-T-Max or 
equivalent) and water shall be circulated through the system for 15 minutes or 
appropriate duration; and 

• potable water shall be circulated through the system for 15 minutes or appropriate 
duration. 

 
Once the heavy equipment is cleaned and approved clean CRA personnel, the wash 
water, soil debris, and spent protective wear must be containerized, labeled, and 
properly staged in the approved area on the Site Pending proper disposal or treatment. 
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 L.7.0 EMERGENCY PROCEDURES 

L.7.1 ON-SITE EMERGENCIES 

Emergencies can range from minor to serious conditions.  Various procedures for 
responding to Site emergencies are listed in this section.  The PM or SS is responsible for 
contacting local emergency services, if necessary, for specific emergency situations.  
Various individual Site characteristics will determine preliminary action to be taken to 
assure that these entry procedures are successfully implemented in the event of an 
emergency.  Address necessary facility/client emergency protocols to ensure 
compatibility between this document and facility/client programs and/or expectations. 
 
Radios or walkie-talkie enabled cellular telephones will be provided for contact 
purposes.  All emergencies will be reported to the appropriate emergency responders.  
They may give CRA and/or the subcontractor further direction as to the responsibilities 
during any emergency situation.  In general, CRA and subcontractor personnel will shut 
down equipment and evacuate to a safe pre-determined meeting area (rally point) 
during Site emergencies. 
 
The CRA SS will contact and meet on-Site with local emergency response agencies 
(e.g., fire department, police department, etc.) prior to initiating Site activities.  The 
purpose of this meeting is to inform these local authorities of the nature of the work and 
potential risks, to ensure that these responders are equipped to respond to a Site 
emergency, and to identify and resolve any potential problems, concerns, or conflicts. 
 
An Emergency Information Sheet containing the hospital location, directions, 
government agency phone numbers, emergency phone numbers, and a map with 
directions to the hospital is located in Appendix L-B.  The map to the hospital will also 
be posted on the trailer door at the Site and at the main gate entrance. 
 
 
L.7.2 ACCIDENT, INJURY, AND ILLNESS REPORTING AND 

INVESTIGATION  

Any work-related incident, accident, injury, illness, exposure, or property loss must be 
reported to your supervisor, the SS, and within 1 hour through the CRA Accident 
Reporting System.  Motor vehicle accidents must also be reported through this system.  
CRA's Accident Report Form, located in Appendix L-B, must also be filled out and 
provided to the SS.  The report must be filed for the following circumstances: 
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• Accident, injury, illness, or exposure of an employee. 

• Injury of a subcontractor. 

• Damage, loss, or theft of property. 

• Any motor vehicle accident, regardless of fault, which involves a company vehicle, 
rental vehicle, or personal vehicle while the employee is acting in the course of 
employment. 

 
Occupational accidents resulting in employee injury or illness will be investigated by the 
SS.  This investigation will focus on determining the cause of the accident and modifying 
future work activities to eliminate the hazard. 
 
All employees have the obligation and right to report unsafe work conditions, 
previously unrecognized safety hazards, or safety violations of others.  If you wish to 
make such a report, it may be made orally to your supervisor or other member of 
management, or you may submit your concern in writing, either signed or 
anonymously. 
 
 
L.7.3 EMERGENCY EQUIPMENT/FIRST AID 

Safety equipment will be available for use by Site personnel, will be located within 
30 feet (9 m) of the work area(s), and will be maintained at the Site.  The safety 
equipment will include, but is not limited to, the following:  a 10-unit first aid kit 
(dependent upon the number of personnel), emergency alarm (i.e., air horn), emergency 
eyewash, an ABC fire extinguisher (2A/10BC), potable water, anti-bacterial soap, and 
telephone. 
 
1. First-degree burns are superficial but can be painful because these burns usually 

do not damage the nerves.  These types of burns will cause outer layers of skin to 
redden or discolor and to swell slightly. 

2. Second-degree burns penetrate skin more deeply and are more severe than 
first-degree burns.  In addition, second-degree burns affect skin by creating a red 
or mottled appearance, blisters, and swelling.  These burns are also very painful 
because the nerve endings are still intact. 

3. Third-degree burns are the most severe burns and have the deepest penetration 
of the types of burns.  Third-degree burns may appear white or charred.  They 
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may even look like second-degree burns but they extend through all skin layers.  
In addition, third-degree burns destroy nerve endings, so third-degree burns can 
be less painful than second-degree burns. 

 
Burns must be treated by medical personnel.  However, you may need to provide first 
aid until professional help arrives.  Listed below are several actions that you can take if 
someone is burned: 
 
• Cool minor burns with water. 

• Refrain from applying ice to any but the most minor first-degree burns. 

• Refrain from breaking open blisters. 

• Refrain from touching a burned area because touching the burned area increases the 
risk of infection. 

• Refrain from applying ointment to a severe burn. 

• Refrain from removing anything stuck to a burned area. 
 
 
L.7.4 EMERGENCY PROCEDURES FOR CONTAMINATED PERSONNEL 

Whenever possible, personnel should be decontaminated in the contamination reduction 
zone before administering first aid, without causing further harm to the patient. 
 
Skin Contact: Remove contaminated clothing, wash immediately with water and use 

soap if available. 

Inhalation: Remove victim from contaminated atmosphere.  Remove any 
respiratory protection equipment.  Initiate artificial respiration, if 
necessary.  Transport to the hospital. 

Ingestion: Remove from contaminated atmosphere.  Do not induce vomiting if 
victim is unconscious.  Also never induce vomiting when acids, alkalis, 
or petroleum products are suspected.  Transport to the hospital, if 
necessary. 

 
Any person transporting an injured/exposed person to a clinic or hospital for treatment 
should take with them directions to the hospital and a listing of the contaminants of 
concern to which they may have been exposed.  CRA has contacted the Miami Valley 
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Hospital and confirmed that they are prepared to handle a hazardous material accident 
victim. 
 
Any vehicle used to transport contaminated personnel shall be cleaned or 
decontaminated, as necessary. 
 
 
L.7.5 SITE EVACUATION 

In the event of an emergency situation such as fire, explosion, significant release of toxic 
gases, etc., an air horn or other appropriate device will be sounded for approximately 
10 seconds indicating the initiation of evacuation procedures.  Personnel in the field will 
be notified through established communications to evacuate the area.  In the event of an 
emergency, CRA personnel shall gather at their primary mustering point for a head 
count.  The mustering point location will be determined by the SS and will be 
communicated to the work crew(s) during the Site-specific training prior to 
commencement of work activities. 
 
 
L.7.6 SPILL AND RELEASE CONTINGENCIES 

If a spill has occurred, the first step is personal safety, then controlling the spread of 
contamination if possible.  CRA personnel shall immediately contact Site management 
to inform them of the spill and activate emergency spill procedures. 
 
GENERAL SPILL RESPONSE PROCEDURES 
 
If a spill occurs, the following general procedures will be followed: 
 
i) notify the SS: 

ii) evacuate immediate area of spill; 

iii) determine the needed level of PPE; 

iv) don required level of PPE and prepare to make entry to apply spill containment 
and control procedures; 

v) no entry will be made until atmosphere is less than 20 percent of the LEL; 

vi) after obtaining the proper spill response tools (shovels, booms and pads, 
absorbent socks, etc.) and PPE, personnel will attempt to contain the spill so that 
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it does not enter any conveyance (sewer, drainage ditch, etc.) that eventually 
discharges to surface water; 

vii) locate and abate source of spill; 
viii) absorb or otherwise clean up the spill and containerize the material, sorbent, and 

affected soils; 
ix) clean and decontaminate the affected area(s); and 
x) replace used/spent spill kit contents. 
 
All spill material and debris will be managed in a manner that complies with applicable 
federal, state, and local environmental rules regarding recycling or disposal of wastes. 
 
The SS has the authority to commit resources as needed to contain and control released 
material and to prevent its spread to off-Site areas and to contact appropriate authorities 
in the event that this is required. 
 
 
L.7.7 PROJECT PERSONNEL RESPONSIBILITIES 

DURING EMERGENCIES  

SITE SUPERVISOR (SS) 
 
As the administrator of the HASP, the SS has primary responsibility for responding to 
and correcting emergency situations.  The SS will: 
 
i) take appropriate measures to protect personnel including: posting of acceptable 

Site evacuation routes, withdrawal from the Exclusion Zone, total evacuation 
and securing of the Site or upgrading or downgrading the level of protective 
clothing and respiratory protection; 

ii) take appropriate measures to protect the public and the environment including 
isolating and securing the Site, preventing runoff to surface waters, and ending 
or controlling the emergency to the extent possible; 

iii) ensure that appropriate Federal, State, and local agencies are informed, and 
emergency response plans are coordinated.  In the event of fire or explosion, the 
local fire department should be summoned immediately.  In the event of an air 
release of toxic materials, the local authorities should be informed in order to 
assess the need for evacuation.  In the event of a spill, sanitary districts and 
drinking water systems may need to be alerted depending on the nature of the 
spill; 
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iv) ensure that appropriate decontamination treatment or testing for exposed or 
injured personnel is obtained; 

v) determine the cause of the incident and make recommendations to prevent the 
reoccurrence; and 

vi) ensure that all required reports have been prepared. 
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 L.8.0 RECORDKEEPING 

The SS shall establish and maintain records of all necessary and prudent monitoring 
activities as described below: 
 
• Name and job classification of the employees involved on specific tasks. 

• Air monitoring/sampling results and instrument calibration logs. 

• Records of training acknowledgment forms (Site-specific training, toolbox meetings, 
etc.) 

• Documentation of Site inspections, results of inspections and corrective actions 
implemented. 

• Records of OSHA Training Certifications for Site personnel (40-Hour HAZWOPER, 
8-hour refreshers, etc.) 

• Records of qualitative fit-testing and physical examination results for Site personnel 
(as necessary). 

• Emergency reports describing any incidents or accidents. 
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L.9.0 MEDICAL SURVEILLANCE 

This Site does not require Site-specific medical examinations beyond the requirements in 
1910.120(f).  CRA, authorized visitors and all contractors working within the EZ will 
comply with 29 CFR 1910.120(f) for medical programs.  Appendix L-J contains CRA's 
SOP for Medical Surveillance applicable to any employee working within the EZ. 
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L.10.0 TRAINING 

All employees and authorized visitors entering the Exclusion Zone or Contaminant 
Reduction Zone will have attended a 40-hour training course in accordance with 
29 CFR 1926.65.  If this training has occurred greater than 1 year ago, then the employee 
authorized visitor will have to have attended a current 8-hour refresher course.  The SS 
will verify these certifications prior to anyone entering the Exclusion Zone or 
Contaminant Reduction Zone.  The SS will have attended a supervisory training course. 
 
Additionally, a Site briefing will be held for all employees and authorized visitors by the 
HSO during Site mobilization covering the following topics: 
 
• Site hazards, history; 

• list of contaminants involved; 

• underground/overhead utilities; 

• work zones; 

• decontamination area and procedures; 

• levels of protection; 

• respiratory protection; 

• location of emergency telephones; 

• emergency alarm signals; 

• emergency evacuation routes; 

• hospital and route to hospital; 

• fire extinguisher location(s); 

• smoking and eating areas; 

• heat/cold stress; and 

• HASP sign-off. 

 
Employees and visitors will sign the Pre-Entry Briefing Form in Appendix L-B as a 
record of this training.  Personnel not successfully completing this training will not be 
permitted to enter or work in potentially contaminated areas of the Site. 
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Management and Supervisor Training 
 
In addition to the training requirements set forth in Section L.10 above, CRA requires all 
managers and supervisors directly responsible for, or who supervise employees 
engaged in hazardous waste operations, to receive an additional 8 hours of specialized 
supervisor training to include the following: 
 
• CRA's internal behavior-based safety program entitled the SMART Program. 

• PPE Program. 

• Spill Containment Program 

• Health hazard monitoring procedures and techniques. 

 
Employees required to have the 40-hour training will also be subject to annual 8-hour 
refresher training.  Documentation of the entire HAZWOPER Program is maintained in 
the CRA Niagara Falls, New York office. 
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PROPERTIES OF POTENTIAL SITE CONTAMINANTS
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Chemical Name 
(Synonyms)

Concentration at 
Site Exposure Limits Routes Of Entry Symptoms/Health Effects Chemical 

Properties Physical Characteristics

1,1,1-Trichloroethane                         
Methyl chloroform                        
Chlorothene                                        
CAS-71-55-6

0.016U ppm 
(surface soil)   
0.029U ppm (sed)     
0.010U ppm (gw)

TLV: 350 ppm
PEL: 350 ppm
STEL: 450 ppm
IDLH: 700 ppm

Inhalation
Ingestion
Skin contact
Eye contact

ACUTE:   Irritating to eyes, skin and respiratory tract.  May affect CNS, heart, liver and kidneys resulting 
in cardiac disorders and respiratory failure.  High level exposure may cause death.  
CHRONIC: Defatting of the skin, may cause liver damage.   

(FP) NE
(VP) 100 mm
(IP) 11.00 eV
(UEL) 12.5%
(LEL) 7.5%

Colorless liquid with a 
mild, chloroform-like 
odor.  

Aluminium
Aluminum metal
Aluminum powder
CAS-7429-90-5

14,300 ppm 
(surface soil)   9,750 
ppm (sed)         10 
ppm (gw)

TLV: 10 mg/m3 [Dust] 
PEL: TWA 15 mg/m3
STEL: NE
IDLH: NE

Inhalation
Skin contact
Eye contact 

ACUTE: Irritation eyes, skin, respiratory system.  
CHRONIC: Eyes, skin, respiratory system. 

(FP) NE
(VP) NE
(IP) NE
(UEL) NE
(LEL) NE

Silvery-white, malleable, 
ductile, odorless metal. 
Combustible Solid, 
finely divided dust is 
easily ignited; may cause 
explosions.

Arsenic
CAS-7440-38-2

141 ppm (surface 
soil)                          
12.6 ppm (sed)          
0.547 ppm (gw)

TLV: 0.002 mg/m3
PEL: 0.010 mg/m3
STEL: NE
IDLH: 5 mg/m3 (as As)

Inhalation
Absorption
Ingestion

ACUTE:  Contact dermatitis, gastrointestinal disturbances, and respiratory irritation.
CHRONIC:  Hyperpigmentation of the skin and cancers of the skin, lungs, and lymphatic system.

(FP) NA
(VP) 0 mm 
(approx.) 
(IP) NA
(UEL) NA
(LEL) NA

Silver-gray or tin-white, 
brittle, odorless, solid.  

Asbestos
Chrysoltile
Amosite
Tremolite
Actinolite
CAS-1332-21-4

unknown

TLV: 0.1 fibers/cc
PEL: 0.1 fibers/cc
STEL: NE
IDLH: ND

Inhalation
Ingestion ACUTE: Eye, skin and respiratory irritation.  Restricted pulmonary function.

CHRONIC:  Asbestosis, mesothelioma, and gastrointestinal and lung cancers.  

(FP) NA
(VP) 0 mm
(IP) NA
(UEL) NA
(LEL) NA

White or greenish 
(chrysotile); blue 
(crocidolite); or blue-
green (amosite) odorless 
solids.  Known human 
carcinogen.

Barium                                                  
CAS-7440-39-3

13,000 ppm 
(surface soil)             
137 ppm (sed)           
2.53 ppm (gw)

TLV: 0.5 mg/m3                            

PEL: 0.5 mg/m3                         

STEL: NE                                     
IDLH: 50 mg/m3 

Inhalation               
Skin contact            
Ingestion                 
Eye Contact

ACUTE: Eye, skin and gastrointestinal irritation, muscular stimulation.  
CHRONIC: Eyes, skin, gastrointestinal

(FP) NA               
(VP) Low                 
(IP) NA                    
(UEL) NA                
(LEL) NA

White, odorless solid

Benzene
Benzol
CAS-71-43-2

0.016U ppm (soil)   
0.029U ppm (sed)     
0.0019 ppm (gw)

TLV: 0.1 ppm [skin]
PEL: 1 ppm
STEL: 5 ppm
IDLH: 500 ppm

Inhalation
Absorption (skin)
Ingestion

ACUTE:  Irritation to eyes, skin, respiratory tract; dizziness; headache; nausea; staggered gait; fatigue, 
abdominal pain.
CHRONIC:  Defatting of the skin, may have effects on bone marrow and immune system, decrease in 
blood cells.  Carcinogenic to humans.

(FP) 12°F
(VP) 75 mm
(IP) 9.24 eV
(UEL) 7.8%
(LEL) 1.2%

Colorless to light-yellow 
liquid with an aromatic 
odor.  Solid below 42°F.
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Chemical Name 
(Synonyms)

Concentration at 
Site Exposure Limits Routes Of Entry Symptoms/Health Effects Chemical 

Properties Physical Characteristics

Beryllium (metal)
CAS-7440-41-7 

5.8 ppm (surface 
soil)                    
0.540B ppm (sed)     
0.001U ppm (gw)

TLV: 0.0005 mg/m3
PEL: 0.002 mg/m3
STEL: 0.005 mg/m3 (C)
IDLH: 4 mg/m3

Inhalation
Skin Contact
Eye Contact

ACUTE: Chest pain, cough, irritation of eyes; weight loss, lassitude (weakness, exhaustion).
CHRONIC:  Berylliosis, anorexia; clubbing of fingers, cyanosis, pulmonary insufficiency, dermatitis; 
(potential occupational carcinogen)

(FP) NA
(VP) 0 mm
(IP) NA
(UEL) NA
(LEL) NA

Hard, brittle, gray-white 
solid metal

Chromium (metal)
Chrome  
CAS-7440-47-3

91.7 ppm (surface 
soil)                           
23.1 ppm (sed)          
0.069 ppm (gw)

TLV: 0.5 mg/m3
PEL: 1.0 mg/m3
STEL: NE 
IDLH: 250 mg/m3

Inhalation
Ingestion
Skin contact
Eye contact

ACUTE:  Irritation to eyes, skin and lungs. 
CHRONIC: Skin sensitization, fibrosis (histologic) 

(FP) NA
(VP) NA
(IP) NA
(UEL) NA
(LEL) NA

Blue-white to steel gray, 
lustrous, brittle, hard, 
odorless solid.

Cobalt Metal dust,
Cobalt metal fume
CAS-7440-48-4

22.1 ppm (surface 
soil)                        
7.2 ppm (sed)  
0.0246B (gw)

TLV:0.02 mg/m3
PEL: 0.1 mg/m3
STEL: NE
IDLH: 80 mg/m3 (C)

Inhalation
Ingestion 
Skin Contact
Eye Contact

ACUTE:  Cough, dyspnea (breathing difficulty), wheezing, decreased pulmonary function.
CHRONIC:  Weight loss, dermatitis, diffuse nodular fibrosis, respiratory hypersensitivity, asthma.

(FP) NA
(VP) 0 mm
(IP) NA
(UEL) NA
(LEL) NA

Odorless, silver-gray to 
black solid

Copper (dust/mists/metal)
CAS-7440-50-8

191,000 ppm 
(surface soil)            
33.5 ppm (sed)          
0.0305 ppm (gw)

TLV: 1 mg/m3
PEL: 1 mg/m3
STEL: NE
IDLH: 100 mg/m3 

Inhalation
Ingestion
Skin contact
Eye contact

ACUTE:  Irritation to eyes, nose and pharynx, metallic taste and nasal perforation.
CHRONIC:  Skin sensitization, increased risk with Wilson's disease.

(FP) NA
(VP) NA
(IP) NA
(UEL) NA
(LEL) NA

Red powder, turns green 
on exposure to moist air.

Dioxins unknown No contact.  There are no 
OSHA or NIOSH standards.

Inhalation               
Ingestion                 
Skin contact            
Eye contact

ACUTE:  Chloracne is a severe skin disease with acne-like lesions that occur mainly on the face and 
upper body. Other skin effects noted in people exposed to high doses of 2,3,7,8-TCDD include skin 
rashes, discoloration, and excessive body hair. Changes in blood and urine that may indicate liver 
damage also are seen in people.                                                                                                                               
CHRONIC:  Carcinogenic. Exposure to high concentrations of CDDs may induce long-term alterations in 
glucose metabolism and subtle changes in hormonal levels.

(FP) NA               
(VP) NA                   
(IP)  NA                    
(UEL) NA                
(LEL)  NA

Colorless and odorless 
solid

Ethylbenzene
Ethylbenzol
EB
CAS-100-41-4

0.016U ppm (soil)   
0.029U ppm (sed)     
0.0008 ppm (gw)

TLV: 100 ppm
PEL: 100 ppm
STEL: 125 ppm
IDLH: 800 ppm

Inhalation
Ingestion
Skin contact
Eye contact

ACUTE:  Causes irritation of the eyes, skin, mucous membranes, and respiratory tract.  Effects on CNS.  
CHRONIC:  Defatting of the skin, narcosis, and coma.

(FP) 55°F
(VP) 7 mm
(IP) 8.76 eV
(UEL) 6.7%
(LEL) 0.8%

Colorless liquid with an 
aromatic odor.

Furans unknown No contact.  There are no 
OSHA or NIOSH standards.

Inhalation               
Ingestion                 
Skin contact            
Eye contact

ACUTE:  Irritation to eyes (swollen eyelids with discharge from the eyes), skin irritation (chloracne and 
darkened skin color), and increased vulnerability to respiratory infection and nervous system effects such 
as numbness. CDF poisoning also caused vomiting and diarrhea, anemia and mild changes in the liver.      
CHRONIC:   Children born to exposed mothers had skin irritation and more difficulty learning.  

(FP) NA               
(VP) NA                   
(IP)  NA                    
(UEL) NA                
(LEL)  NA

Colorless and odorless 
solid

Hydrogen Sulfide
Sulfur Hydride
CAS-7783-06-4

unknown

TLV: 10 ppm
PEL: 20 ppm (C)
STEL: 15 ppm
IDLH:  100 ppm

Inhalation
Skin contact
Eye contact

ACUTE:  Irritation of eyes and respiratory tract.  May effect CNS.  Unconsciousness, death.  
CHRONIC: NA

(FP) NA (gas)
(VP) 17.6 atm
(IP) 10.46 eV
(UEL) 44.0%
(LEL) 4.0%

Colorless gas with a 
strong odor of rotten 
eggs. (Note: sense of 
smell becomes rapidly 
fatigued).
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Concentration at 
Site Exposure Limits Routes Of Entry Symptoms/Health Effects Chemical 

Properties Physical Characteristics

Iron
CAS-7439-89-6

92,300 ppm 
(surface soil)   
16,400 ppm (sed) 
3,800 ppm (gw)

TLV: 0.5 mg/m3
PEL: NE
STEL: NE
IDLH: NE

Absorption
Inhalation
Ingestion

ACUTE: Dust irritates eyes and respiratory tract
CHRONIC:

(FP) NE
(VP) NE
(IP) NE
(UEL) NE
(LEL) NE

Grey crystalline powder

Lead                                                 
CAS-7439-92-1

12,100 ppm 
(surface soil)            
51.6 ppm (sed)          
0.100 ppm (gw)

TLV: 0.05 mg/m3
PEL: 0.05 mg/m3
STEL: NE 
IDLH: 100 mg/m3

Inhalation
Ingestion
Skin contact
Eye contact

ACUTE:  Lead is a cummulative poison, however, it may cause eye and skin irritation.
CHRONIC: Effects blood, bone marrow, CNS, PNS and kidneys resulting in anemia, convulsions, 
peripheral nerve disease and kidney impairment.  Toxicity to human reproduction or development.   

(FP) NA
(VP) NA
(IP) NA
(UEL) NA
(LEL) NA

A heavy, ductile, soft, 
gray solid.  Turns 
tarnished on exposure to 
air.

Manganese                                           
CAS-7439-96-5

693 ppm (surface 
soil)  446 ppm 
(subsurface soil)    
545 ppm (sed)           
1.0 ppm (gw)

TLV: 1 mg/m3                           
PEL: 5 mg/m3                            
STEL: 3 mg/m3                          
IDLH: 500 mg/m3 

Inhalation               
Ingestion

ACUTE: Manganism; asthenia, insomnia, mental confusion; metal fume fever: dry throat, cough, chest 
tightness, dyspnea (breathing difficulty), rales, flu-like fever; low-back pain; vomiting; malaise (vague 
feeling of discomfort); lassitude (weakness, exhaustion); kidney damage                                                             
CHRONIC:

(FP) NA               
(VP) Low                 
(IP) NA                    
(UEL) NA                
(LEL) NA

A lustrous, brittle, 
silvery solid.

Methane
Methyl hydride
CAS-74-82-8

>1,000 ppm

TLV: NA - Simple 
Asphyxiant
PEL: NA
STEL: NA
IDLH: NA

Inhalation ACUTE: NA
CHRONIC:  Asphyxiation

(FP) -306°F
(VP) NA
(IP) 12.48 eV
(UEL) 15.0%
(LEL) 5.0%

Colorless, compressed or 
liquified gas, with no 
odor.  
Gas is LIGHTER than 
air.

Nickel (metal)
CAS-7440-02-0

402 ppm (surface 
soil)                         
23.7 ppm (sed)          
29.7B ppm (gw)

TLV: .015 mg/m3
PEL: 1 mg/m3
STEL: NE
IDLH: 10 mg/m3

Inhalation
Ingestion
Skin contact
Eye contact

ACUTE:  May cause mechanical irritation, pneumonitis (fume inhalation). 
CHRONIC:  Sensitization, asthma, damage to lungs.  Possible human carcinogen.

(FP) NA
(VP) NA
(IP) NA
(UEL) NA
(LEL) NA

Lustrous, silvery, 
odorless, solid.

Particulate
Dust Not applicable PEL: 10 mg/m3 [Total]

PEL: 5 mg/m3 [Respirable]

Polyaromatic Hydrocarbons
PAHs
Coal Tar Pitch Volatiles
CAS-65996-93-2

94,360 ppb (surface 
soil)

TLV: 0.1 mg/m3 
PEL: 0.2 mg/m3
STEL: NA 
IDLH: 80 mg/m3

Inhalation
Ingestion ACUTE:  Bronchitis. 

CHRONIC:  Dermatitis, may cause damage to bladder, kidneys and lungs.

(FP) Varies
(VP) NA
(IP) Varies
(UEL) NA
(LEL) NA

Black or dark brown 
amorphous residue.  
Properties vary 
depending upon specific 
compound.

Polychlorinated Biphenyls
PCB (54%)
Chlorodiphenyl (54% chlorine)
Aroclor 1254
CAS-11097-69-1 

7 ppm (surface 
soil),  75 ppm (in 
composite Valley 
Asphalt Drum 
Sample)

TLV: 0.001 mg/m3 [skin]
PEL: 0.5 mg/m3 [skin]
STEL: NA 
IDLH: 5 mg/m3

Inhalation
Absorption (skin)
Ingestion

ACUTE: Eye irritation.
CHRONIC:  Dermatitis, chloracne, liver damage.  

(FP) NA
(VP) 0.00006 mm
(IP) NA
(UEL) NA
(LEL) NA

Colorless to pale yellow 
viscous liquid or solid 
(<50°F) with a mild 
hydrocarbon odor.
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Chemical Name 
(Synonyms)

Concentration at 
Site Exposure Limits Routes Of Entry Symptoms/Health Effects Chemical 

Properties Physical Characteristics

Selenium
CAS-7782-49-2

8.8 ppm (surface 
soil)                     
1.1B ppm (sed)         
0.015 ppm (gw)

TLV: 0.2 mg/m3
PEL: 0.2 mg/m3
STEL: NE
IDLH: 1 mg/m3

Inhalation
Ingestion 
Skin Contact
Eye Contact

ACUTE: Irritation eyes, skin, nose, throat; visual disturbance; headache; chills, fever, dyspnea (breathing 
difficulty). Metallic taste, garlic breath.  
CHRONIC: Bronchitis, , eye, skin burns; gastrointestinal disturbance, dermatitis.

(FP) NA
(VP) 0 mm
(IP) NA
(UEL) NA
(LEL) NA

Amorphous or 
crystalline, red to gray 
solid

Silver (metal)
CAS-7440-22-4

7.6 ppm (surface 
soil)                         
2.1 ppm (sed)            
0.001U ppm (gw)

TLV: 0.01 mg/m3
PEL: 0.01 mg/m3
STEL: NA
IDLH: 10 mg/m3

Inhalation
Ingestion
Skin contact
Eye contact

ACUTE: Inhalation of large amounts of vapors may cause lung damage, pulmonary edema.  
CHRONIC: Grey-blue discoloration of eyes, nose, throat and skin (argyria/argyrosis)

(FP) NA
(VP) NA
(IP) NA
(UEL) NA
(LEL) NA

White, lustrous solid.

Thallium (metal)
CAS-7440-28-0

4.5 ppm (surface 
soil)                         
1.0 ppm (sed)            
4.6B ppm (gw)

TLV: 0.1 mg/m3 [skin]
PEL: 0.1 mg/m3 [skin]
STEL: NE 
IDLH: 15 mg/m3

Inhalation
Ingestion
Skin contact 
Absorption
Eye contact

ACUTE: May affect gastrointestinal tract, nervous system, kidneys and cardiovascular system.  May 
cause hair loss and atrophy of nails.  Ingestion may cause death. Effects may be delayed.  
CHRONIC: May affect nervous system, cardiovascular system and may cause hair loss.  

(FP) NA
(VP) NA
(IP) NA
(UEL) NA
(LEL) NA

Bluish-white, very soft 
metal.  Turns grey on 
exposure to air.

Toluene
Methylbenzene
Toluol
CAS-108-88-3

0.010 J ppm (soil)     
0.014 ppm (sed)        
0.015 ppm (gw)

TLV: 100 ppm [skin]
PEL: 200 ppm
STEL: 150 ppm (C)
IDLH: 500 ppm

Inhalation
Ingestion
Absorption

ACUTE:  Irritation to eyes and respiratory tract.  Ingestion may cause chemical pneumonitis.  Affects 
CNS.  Unconsciousness and cardiac dysrhythmia at high level exposures. 
CHRONIC:  Defatting of the skin.  Affects CNS. Enhanced hearing damage.

(FP) 40°F
(VP) 21 mm
(IP) 8.82 eV
(UEL) 7.1%
(LEL) 1.1%

Colorless liquid with a 
sweet, pungent, benzene-
like odor. 

Trichloroethene
TCE
Trichloroethylene
Ethylene trichloride
CAS-79-01-6

0.004 ppm (soil)     
0.260 ppm (gw),     
64 ppm (composite 
Valley Asphalt 
drum sample)

TLV: 50 ppm
PEL: 100 ppm
STEL: 100 ppm
IDLH: 1,000 ppm

Inhalation
Ingestion
Absorption

ACUTE: Irritation to eyes and skin.  Ingestion may cause chemical pneumonitis.  Affects CNS.  
Unconsciousness due to exposure.    
CHRONIC: Dermatitis.  Affects CNS, loss of memory. May damage liver and kidneys. Probable human 
carcinogen. 

(FP) NE
(VP) 58 mm
(IP) 9.45 eV
(UEL) 10.5% @ 
77°F 
(LEL) 8.0% @ 77°F 

Colorless liquid with a 
chloroform-like odor.  
Sometimes dyed blue.

Vanadium (oxide) dust
CAS-1314-62-1

92.6 ppm (surface 
soil)                       
21.8 ppm (sed)          
0.029B ppm (gw)

TLV: 0.05 mg/m3 (Resp)
PEL:  0.5 mg/m3 (C)(Resp)
STEL: NE
IDLH: 35 mg/m3

Inhalation
Ingestion
Skin Contact
Eye Contact

ACUTE:  Irritation eyes, throat; green tongue, metallic taste, cough, fine rales, wheezing
CHRONIC:  Bronchitis, dyspnea (breathing difficulty); eczema

(FP) NA
(VP) 0 mm
(IP) NA
(UEL) NA
(LEL) NA

Yellow-orange powder 
or dark-grey, odorless
 flakes dispersed in air

Vinyl Chloride
Chloroethene
VCM
Chloroethylene
CAS-75-01-4

0.016U ppm (soil)     
0.029 U ppm (sed)    
0.150 ppm (gw)

TLV: 1 ppm
PEL: 1 ppm
STEL: 5 ppm (C)
IDLH: NE

Inhalation
Skin contact
Eye contact

ACUTE:  Irritation to eyes.  Affects CNS.  May cause unconsciousness.  
CHRONIC:  Affects liver, spleen, blood and peripheral blood vessels, tissue and bones in fingers.  Human 
carcinogen.  

(FP) NA (gas)
(VP) 3.3 atm 
(IP) 9.99 eV
(UEL) 33.0%
(LEL) 3.6%

Colorless gas or liquid 
(<7°F) with a pleasant 
odor at high 
concentrations.

Xylenes (o,m,p isomers)                   
CAS-106-42-3

0.003 J ppm (soil)     
0.029 U ppm (sed)    
0.010U ppm (gw)

TLV: 100 ppm 
PEL: 100 ppm
STEL: 150 ppm
IDLH: 900 ppm

Inhalation
Absorption
Ingestion

ACUTE:  Irritation to eyes and respiratory tract.  Ingestion may cause chemical pneumonitis.  Affects 
CNS.
CHRONIC:  Defatting of the skin, lung damage resulting in chronic bronchitis.  Affects CNS and blood.  

(FP) 90/82/81°F
(IP) 7/9/9 mm
(IP) 
8.56/8.56/8.44eV
(UEL) 7.0%
(LEL) 0.9%

Colorless liquid with an 
aromatic odor. (p-isomer 
solid <56°F).
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Chemical Name 
(Synonyms)

Concentration at 
Site Exposure Limits Routes Of Entry Symptoms/Health Effects Chemical 

Properties Physical Characteristics

Zinc (metal)
CAS-7440-66-6

11,500 ppm 
(surface soil)             
143 ppm (sed)           
0.0897 ppm (gw)

TLV: 2 mg/m3 [respirable]
PEL: 5 mg/m3 [respirable]
STEL: 10 mg/m3 [respirable] 
IDLH: 500 mg/m3

Inhalation
ACUTE: Metal fume fever; muscle aches, nausea, fever, dry throat, weakness, and lassitude; metallic 
taste; headache; blurred vision; low back pain. Effects may be delayed.  
CHRONIC: Decreased pulmonary function.  Tightness in chest.  

(FP) NA
(VP) NA
(IP) NA
(UEL) NA
(LEL) NA

White, odorless solid.  
Slowly decomposed by 
water.
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Notes:
FP FP - Flash Point PEL PEL - OSHA Permissible Exposure Limit
IDLH IDLH - Immediately Dangerous to Life ord Health STEL STEL - Short Term Exposure Limit
IP IP - Ionization Potential TLV TLV - ACGIH Threshold Limit Value
NE NE - Not Established (Information Not Available) VP VP - Vapor Pressure 
NA NA - Not Applicable C C - Ceiling Exposure Limit
CNS CNS - Central Nervous System [skin] [skin] - potential for dermal absorption
PNS PNS - Peripheral Nervous System mm mm - millimeters Hg (mercury)
ppm ppm - parts per million eV eV - electrovolts
mg/m3 mg/m3 - milligrams per cubic meter
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1.0 PERSONAL PROTECTIVE EQUIPMENT 

CRA is responsible for maintaining an adequate supply of PPE to be provided to all 
CRA employees.  The safety captain, equipment manager, or supervisor will orient 
employees on the local program, including where and how to obtain PPE for their use.  
Additional information on this topic may also be obtained from the project safety officer 
or the Regional SHM. 
 
A PPE checklist is attached at the end of this section.  The checklist provides guidelines 
to assist in identifying hazards and selecting the required PPE. 
 
 
1.1 HEAD PROTECTION 

The potential for head injuries is present during certain tasks at CRA project sites, and 
the prevention of head injuries is an important factor in the SMART Program.  The vast 
majority of head injuries can be prevented by the consistent utilization of approved head 
protection. 
 
A. POLICY 
 
Protective headgear shall be provided and utilized in all situations where the use of such 
protection would reasonably prevent head injuries.  Such situations include, but are not 
limited to: 
 
• When working in an area where employees are subject to being struck by falling or 

flying objects or striking their head (i.e., construction projects, mobile work 
operations, material hoisting, excavating, trenching). 

• In any work situation where the supervisor, due to the nature of the hazards, 
reasonably deems it appropriate that head protection should be worn. 

 
Visitors shall be required to wear protective headgear in all areas where this policy 
applies to CRA employees. 
 
B. REGULATORY BACKGROUND 
 
Hard hats for use on construction projects must meet American National Standards 
Institute (ANSI) standard Z89.1-1986 - Industrial Protective Headwear. 
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C. SAFE WORK PRACTICES 
 
Employees shall be instructed in the proper use of head protection and the requirements 
of this policy.  Sufficient clearance at a minimum of 1.5 inches shall be maintained 
between the shell and the suspension of the hard hat.  The hard hat and internal 
suspension shall not be altered in any way.  Nothing shall be placed between the shell 
and the suspension while the hard hat is being worn.  Hard hats shall not be worn 
backwards. 
 
Inspection and Maintenance 
 
Hard hats shall be visually inspected by the employee before each use for signs of dents, 
cracks, penetration, or other damage that might reduce the degree of safety originally 
provided.  Any defects shall result in the immediate removal of the hard hat from 
service after notifying the immediate supervisor.  Hard hats shall be cleaned by dipping 
the hats into warm water with a small amount of detergent, followed by rinsing with 
warm water.  Strong cleaning materials shall not be used to clean hard hats.  Stickers 
and other attachments shall not be placed on hard hats unless approved by the safety 
supervisor.  Paints shall not be used on hard hats under any circumstances. 
 
D. EMPLOYEE TRAINING 
 
Affected employees shall receive training in the proper use, maintenance, inspection, 
and storage of protective equipment discussed in this chapter.  Such training shall be 
repeated when workplace inspections indicate non-adherence to the requirements of this 
policy. 
 
 
1.2 EYE AND FACE PROTECTION 

The potential for eye injuries is present during certain tasks at CRA project sites, and the 
prevention of eye injuries is an important factor in the SMART Program. 
 
A. POLICY 
 
Protective eye and face protection will be provided and utilized in all situations where 
the use of such protection would reasonably prevent injuries.  Such situations include, 
but are not limited to: 
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• When working in the presence of airborne dust, dirt, particles, or other debris, either 
driven by wind or propelled by machinery with such force that may cause injury. 

• When working around power tools or other machinery which may generate flying 
particles. 

• When working with acids and alkalis. 

• When working with grinding, cutting, or milling tools. 

• When using impact wrenches and compressed air tools. 

• When using punches, chisels, or other impact tools. 

• When cutting or breaking concrete. 

• When cleaning dust or dirt from under machinery, vehicles, etc. 

• When using or working in the immediate vicinity of those working with corrosive, 
reactive, irritating, or harmful chemicals (liquid, gas, vapor). 

• When chipping, scraping, scaling paint, rust, or other materials. 

• When working on any overhead surface or object, which requires the employee to 
look upward. 

• When operating edgers, chippers, and chain saws, a full face shield shall be worn. 

• When welding or working in the immediate area of a welder, employees shall wear 
either a face shield with the appropriate filter lens, welder's lens, or welder's goggles. 

• In any other work situation where the supervisor, due to the nature of the hazards, 
reasonably deems it appropriate that eye and face protection be worn. 

 
Visitors shall be required to wear protective eye and face gear in all areas where this 
policy applies to CRA employees. 
 
B. REGULATORY BACKGROUND 
 
All protective eye and face gear utilized will be approved by the safety supervisor, and 
shall meet the requirements and specifications of ANSI Z87.1-1989 - Standard Practice 
for Occupational and Educational Eye and Face Protection. 
 
C. SAFE WORK PRACTICES 
 
The use of contact lenses shall not be permitted in IDLH situations, or situations 
presenting eye hazards unless other approved eye protection is worn at all times. 
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Persons using corrective spectacles shall wear eye protection of one of the following 
types: 
 
• Spectacles with protective lenses providing optical correction. 

• Goggles worn over corrective spectacles without disturbing the adjustment of the 
spectacles or interfering with the seal of the goggles. 

• Goggles that incorporate corrective lenses mounted behind the protective lenses. 
 
Inspection and Maintenance 
 
Eye and face protective devices shall be inspected by the employee before each use for 
signs of deterioration, cracks, or other damage that might reduce the degree of safety 
originally provided.  Any defects shall result in the immediate removal of the device 
from service after immediately notifying the supervisor. 
 
Eye and face protective devices shall be cleaned with soap and hot water, or with a 
cleaning solution and tissue, after each use. 
 
D. EMPLOYEE TRAINING 
 
Affected employees shall receive training in the proper use, maintenance, inspection, 
and storage of protective equipment discussed in this section.  Such training shall be 
repeated when workplace inspections indicate non-adherence to the requirements of this 
policy. 
 
Additional training shall be provided when changes, such as modification of tasks or 
procedures, affect the employee's exposure. 
 
Employees shall receive training initially and whenever the following conditions apply: 
 
• New hazards are introduced into the working environment. 

• An injury or illness occurs. 

• The supervisor has reason to believe that there are deficiencies in the employee's 
understanding of the hazards associated with eye and face protection. 
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1.3 HAND AND ARM PROTECTION 

A variety of hazards are present in the workplace that requires proper controls to 
prevent hand and arm damage.  A comprehensive assessment of such hazards shall be 
performed and the appropriate protection selected and utilized.  The vast majority of 
hand and arm injuries can be prevented by the consistent utilization of approved hand 
and arm protection. 
 
A. POLICY 
 
Hand and arm protection shall be provided and utilized in all situations where 
employees are exposed to hazards such as those from skin absorption of harmful 
substances, severe cuts or lacerations, severe abrasions, punctures, chemical burns, 
thermal burns, and harmful temperature extremes.  Such situations include, but are not 
limited to: 
 
• Handling hot, heavy, sharp, jagged, or rough materials and objects. 

• Working with brush, trash, lumber, or any debris that could cause injury to the 
hands. 

• Welding. 

• Handling corrosive, toxic, or harmful chemicals that may be absorbed through the 
skin. 

• Loading or stacking heavy objects, or where a proper grip is necessary to safely do 
the task. 

• Any other situation where, due to the hazards present, the supervisor deems it 
necessary that hand and arm protection be worn. 

 
Visitors shall be required to wear protective hand and arm gear in all areas where this 
policy applies to CRA employees. 
 
It is the policy of CRA that, at a minimum, short sleeve shirts are required.  Tank tops 
are not permitted. 
 
B. SAFE WORK PRACTICES 
 

 
  

All hand and arm protection utilized will be approved by the safety supervisor, and the 
selection shall be based on the performance characteristics of the hand protection, 
relative to the task to be performed, conditions present, duration of use, and the hazards 
and potential hazards identified. 
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Fit and Use 
 
Gloves shall not be worn when there is danger of the gloves being caught in moving 
machinery or rotating parts.  Gloves shall be selected to provide the dexterity necessary 
to safely accomplish the work task.  Employees shall be trained on the limitations of the 
provided arm and hand protection. 
 
Inspection and Maintenance 
 
Gloves shall be inspected before each use for signs of deterioration, cracks, or other 
damage that might reduce the degree of protection originally provided.  Any defects 
shall result in the immediate removal of the gloves from service after immediately 
notifying the supervisor.  Approved, re-useable chemical-resistant gloves used for 
chemical contact shall be properly decontaminated after use and prior to storage.  
Although all glove materials eventually permeate, they can be used safely for limited 
periods of time. 
 
C. EMPLOYEE TRAINING 
 
Affected employees shall receive training in the proper use, maintenance, inspection, 
and storage of protective equipment discussed in this chapter.  Such training shall be 
repeated when workplace inspections indicate non-adherence to the requirements of this 
policy.  Additional training shall be provided when changes, such as modification of 
tasks or procedures, affect the employee's exposure. 
 
Employees shall receive refresher training whenever the following conditions apply: 
 
• New hazards are introduced into the working environment. 

• An injury or illness occurs. 

• The supervisor has reason to believe that there are deficiencies in the employee's 
understanding of the hazards associated with hand and arm protection. 

 
 
1.4 HEARING PROTECTION 

Employees have the potential for noise exposure in many of CRA's project workplaces.  
Prolonged exposure to noise levels in excess of 90 decibels dB(A) has been shown to 
produce hearing loss.  This policy is intended to address the issues of evaluating the 
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potential hazards of noise, communicating information concerning these hazards, and 
establishing appropriate protective measures for all employees. 
 
A. POLICY 
 
It is the policy of CRA that hearing protection be worn when working in noisy 
environments exceeding 85 decibels dB(A) which may include close proximity to 
earthmoving/drilling or other mechanical equipment and use of power tools. 
 
B. REGULATORY BACKGROUND 
 
Exposure to noise in the workplace is governed by rules promulgated by OSHA.  The 
OSHA standard for noise, 29 CFR 1910.95, establishes permissible noise exposure in 
terms of duration (hours per day) and exposure as measured on the "A" scale of a 
standard sound level meter at slow response.  The daily average dose of noise (8 hours) 
allowable under the OSHA regulation is 90 dB(A).  From this point, the allowable 
duration of time exposed to the noise is halved for each increase of 5 dB(A) of sound. 
 
In addition to the 90 dB(A), time weighted average (TWA) exposure limit, the OSHA 
noise standard requires the development of a Hearing Conservation Program for all 
employees whose noise exposure equals or exceeds an 8-hour TWA of 85 dB(A). 
 
C. HEARING PROTECTION DEVICES 
 
Hearing protectors will be made available to all employees exposed to 85 dB(A) or 
greater at no cost to the employees.  Hearing protectors will be replaced at no cost as 
necessary.  Such hearing protectors shall be worn by: 
 
• Any employee who is required by previous testing to wear hearing protective 

equipment. 

• Any employee who is exposed to 85 dB(A) or greater, and who has not yet had a 
baseline audiogram established, or has experienced a standard threshold shift. 

 
Employees will be given the opportunity to select their hearing protectors from a variety 
of suitable hearing protectors provided. 
 
Training will be provided in the use and care of all hearing protectors provided to 
employees. 
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Hearing protector attenuation will be evaluated for the specific noise environments in 
which the protector will be used. 
 
D. EMPLOYEE TRAINING 
 
A training program shall be instituted for all employees who are exposed to noise at or 
above 85 dB(A).  The training program shall be repeated annually for each employee 
included in the Hearing Conservation Program.  Information provided in the training 
program shall be updated to be consistent with changes in protective equipment and 
work processes.  Each employee shall be informed of the following: 
 
• The effects of noise on hearing. 

• The purpose of hearing protectors; the advantages, disadvantages, and attenuation 
of various types; and instructions on selection, fitting, use, and care. 

• The purpose of audiometric testing, and an explanation of the test procedures. 
 
E. WRITTEN PROGRAM 
 
A continuing, effective Hearing Conservation Program shall be administered whenever 
employee noise exposures equal or exceed 85 dB(A).  For purposes of the Hearing 
Conservation Program, employee noise exposures will be computed without regard to 
any attenuation provided by the use of PPE. 
 
The CRA Hearing Conservation Program is appended to this Appendix A. 
 
 
1.5 RESPIRATORY PROTECTION 

To control and/or minimize the threat of occupational diseases caused by breathing air 
contaminated with harmful dusts, fogs, fumes, mists, gases, smokes, sprays, particulates 
or vapors, the primary objective of this program shall be to prevent atmospheric 
contamination.  This shall be accomplished as far as feasible by accepted engineering 
control measures (for example, enclosure or confinement of the operation, general and 
local ventilation, and substitution of less toxic materials).  When effective engineering 
controls are not feasible, or while they are being instituted, appropriate respirators shall 
be used.  Respirators shall be provided when such equipment is necessary to protect the 
health of the employee. 
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A. POLICY 
 
This program applies to all CRA employees who are required to wear respirators during 
normal work operations.  Currently, this program does not specifically address the 
voluntary use of respirators, as any utilization of respiratory devices is considered 
sanctioned under this current program. 
 
This program does not apply to other contractors, subcontractors, or consultants, as they 
are responsible for providing their own respiratory protection programs, respiratory 
protective equipment, training, and fit testing. 
 
B. REGULATORY BACKGROUND 
 
OSHA regulates the use of respirators in construction.  The OSHA regulations regarding 
respirators can be found at 29 CFR 1910.134.  However, OSHA has several other 
regulations/standards for certain chemicals that require the use of respirators 
(i.e., benzene, vinyl chloride, ethylene oxide, etc.).  This program will focus on the 
overall respiratory protection requirements of 29 CFR 910.134. 
 
C. SAFE WORK PRACTICES 
 
1. Only use respirators that have been selected by a qualified person to protect 

against the hazards. 

2. Always check fit and operation upon donning a respirator. 

3. Maintain clean shaven condition. 

4. Refrain from having any object or material that would interfere with the seal of 
operation of the respirator. 

5. Inspect respirator for damage and deterioration before and after use. 

6. Ensure that respirators are cleaned, disinfected, and stored properly.  Always 
store your respirator in a clean, sealed container when it is not being used to 
prevent contamination. 

7. Remove from service any respirator deemed to be "defective" and report to 
supervisor. 

8. Follow proper change-out schedule if using an air purifying respirator. 

9. Follow the CRA Respiratory Protection Program located in Appendix G of the 
HASP. 
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D. EMPLOYEE TRAINING 
 
For the safe use of any respirator, it is essential that employees be properly instructed in 
its selection, use, and maintenance.  Both supervisors and employees shall be so 
instructed.  Training shall be provided to each affected employee: 
 
• Before the employee is first assigned duties that require respiratory protection. 

• Before there is a change in assigned duties. 

• Whenever there is a change in operations that present a hazard for which an 
employee has not previously been trained.  Whenever the supervisor has reason to 
believe that there are deviations from established respiratory procedures required by 
this instruction or inadequacies in the employee's knowledge or use of these 
procedures. 

 
This training shall be repeated on an annual basis.  The training shall establish employee 
proficiency in the duties required by this program and shall introduce new or revised 
procedures, as necessary, for compliance with this instruction or when future revisions 
occur. 
 
E. WRITTEN PROGRAM 
 
CRA has established a Respiratory Protection Program to comply with 29 CFR 1910.134.  
This program is located in Appendix G of the HASP. 
 
 
1.6 FOOT PROTECTION 

Foot injuries can be caused by objects falling onto the foot, objects piercing the sole of 
the shoe, or by exposure to electrical hazards.  The vast majority of foot injuries can be 
prevented by the consistent utilization of approved foot protection. 
 
A. POLICY 
 
Safety shoes with impact-resistant toes and slip-resistant soles shall be worn and utilized 
by employees under the following conditions: 
 
• When working around objects which may expose the feet to abrasive, sharp, or 

piercing objects; impact from heavy, falling, or moving objects; molten metals or 
materials. 
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• Where employees may step on objects which may puncture the foot. 

• Where necessary to protect employees from slipping on slick surfaces or where 
liquids have spilled, or are regularly present on the floor surface. 

• Where traction or support is necessary in climbing, running, or working on inclined 
surfaces. 

• In any other work situation where the supervisor, due to the nature of the hazards, 
reasonably deems it appropriate that foot protection be worn. 

 
Visitors shall be required to wear protective footwear in all areas where this policy 
applies to CRA employees. 
 
B. REGULATORY BACKGROUND 
 
Steel-toed safety boots/shoes meeting ANSI Z41.1-1991 - American National Standard 
for Personal Protection - Protective Footwear requirements must be worn on all 
construction projects. 
 
C. SAFE WORK PRACTICES 
 
All foot protection utilized shall be approved by the safety supervisor, and the selection 
shall be based on the performance characteristics relative to the task to be performed, 
conditions present, duration of use, and the hazards and potential hazards identified. 
 
Inspection, Maintenance, and Replacement 
 
Protective footwear shall be inspected prior to each use by the employee for signs of 
deterioration, dents, or other damage that might reduce the level of protection originally 
provided.  Any defects shall result in the immediate removal of the footwear from 
service after notifying the immediate supervisor. 
 
Protective footwear shall be replaced immediately when use and deterioration has 
diminished the ability of the footwear to provide the intended protection. 
 
D. EMPLOYEE TRAINING 
 
Affected employees shall receive initial training in the proper use, maintenance, 
inspection, and storage of protective equipment discussed in this chapter. 
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Affected personnel shall be provided with training initially or at more frequent intervals 
whenever the following conditions apply: 
 
• There is a job assignment change. 

• There is a change in machinery or equipment, or processes that present new hazards. 

• There is a change in foot protection procedures. 
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PPE HAZARD ASSESSMENT SELECTION 
 
 
Name of Facility:  Location:  

Job Task Description:  
 
 

HAZARDS IDENTIFIED – CHECK ALL THAT APPLY 

Head Eye/Face Hand Foot 

 Suspended hazards  Chemical splashes  Chemical exposure  Heavy materials 

 Overhead beams/poles  Particulates/smoke/ 
fumes 

 Temperature extremes  Slippery conditions 

 Employees working above  UV light  Sharp edges/splinters  Mowing 

 Sharp corners/objects  Welding operations  Tools/machinery  Construction 
 (at head level)  BBP splashes  Biological agents  Chemical exposure 

  Debris/flying debris  Abrasions  Hot work (heat/sparks) 

   Debris/flying debris  Debris/sharp edges 

Other:  
  
 
 

PPE REQUIRED - CHECK ALL THAT APPLY 

Head Eye/Face Hand Foot 

 Hard hat  Safety glasses  Chemical resistant  Chemical resistant 

  Goggles  Biohazard resistant  Toe protection 

  Filtered/UV lenses  Temperature resistant  Metatarsal protection 

  Welding mask  Abrasion resistant  Puncture resistant 

  Face shield   Electrical insulation/conductivity 

Other:  
  
 
 

Supervisor (print name)  Signature  Date 
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EMERGENCY CONTACT SHEET 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 
 
 

EMERGENCY INFORMATION 

Contact Phone Number Hospital Directions 

Local Police 911 

Fire Department 911 

Ambulance 911 

Local Hospital: 
Miami Valley Hospital 
1 Wyoming Street, Dayton, 
Ohio 45409 
CRA contacted the hospital and they 
are equipped to handle a hazardous 
materials accident victim. 

 
 

937-208-2048 

National Poison Center 800-222-1222 

• go north on Dryden Rd. toward 
Nicholas Rd. 0.4 miles; 

• turn right onto S Edwin C. Moses Blvd. 
1.4 miles; 

• turn right onto W Stewart St. 0.4 miles; 
• turn left onto S Main St./ OH-48. 

0.2 miles; and 
• end at 1 Wyoming St. the hospital is on 

the right-hand side of the street. 

Project Manager 
Steve Quigley 
 

Work: 
Cell: 

519-884-0510 
519-498-7997 

Driving Time: 6 minutes 
Driving Distance: 2.54 miles 
Map is attached in Appendix L-B.  The 
Hospital Map will be posted on the trailer 
door at the Site and at the main gate 
entrance to the Site. 

Site Supervisor 
Jeroen Winterink 

Work: 
Cell: 

513-942-4750 
513-919-4019 

CRA Regional SHM 
Jeff Maranciak  

Work: 
Cell: 

412-963-7313 
412-225-6375 

Site Contact 
Ken Brown 

Work: 
Cell: 

847-657-4843 
847-224-9003 

Client Contact 
Ken Brown 

Work: 
Cell: 

847-657-4843 
847-224-9003 

CRA – Accident Reporting System 
Please call (866) 529-4886 and provide: 
• Name and location of caller 
• Description of incident 
• Name of any injured persons 
• Description of injuries 
• Phone number for return call 
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EMERGENCY CONTACT SHEET 
SOUTH DAYTON DUMP AND LANDFILL SITE 

MORAINE, OHIO 
 
 

EMERGENCY INFORMATION 

Contact Phone Number Hospital Directions 

Ohio Utilities Protection Service 
(OUPS) 

800-362-2764 

Ohio EPA Project Manager 
Matt Justice  

Work: 
 

 
 

937-285-6040 

U.S. EPA Remedial Project Manager 
Karen Cibulskis  

Work: 
 

 
 

312-886-1843 
Ext. 61843 

Other Contact 
U.S. EPA Region 5 Response 

Work: 

 
 

(312) 353-2318 

National Spill Response Center 800-424-8802 

Ohio EPA Emergency Response: 800-282-9378 

Ohio EPA Southwest District Office 
(Dayton) 

937-285-6357 
 

Ohio Department of Health 614-644-6447 
Alcohol, Tobacco, and Firearms 

(ATF) 
800-424-9555 

 

 

 
Hospital route must be field validated before Site work commences. 



 
 

 
A: 2153 Dryden Rd, Moraine, OH 45439-1739 

1: Start out going NORTH on DRYDEN RD toward NICHOLAS RD. 0.5 mi

2: Turn RIGHT onto S EDWIN C MOSES BLVD. 1.4 mi

3: Turn RIGHT onto W STEWART ST. 0.4 mi

Page 1 of Driving Directions from 2153 Dryden Rd, Moraine, OH to 1 Wyoming St, Dayton, OH

3/20/2008http://www.mapquest.com/maps/2153+Dryden+Rd+Moraine+OH+45439-1739/1+Wyoming+St+Dayton+O...



Estimated Time: 5  minutes Estimated Distance: 2.57 miles 

B: 1 Wyoming St, Dayton, OH 45409-2722 

  
Total Time: 5 minutes Total Distance:  2.57 miles 

  

4: Turn LEFT onto S MAIN ST/OH-48. 0.2 mi

5: End at 1 Wyoming St Dayton, OH 45409-2722 

Page 2 of Driving Directions from 2153 Dryden Rd, Moraine, OH to 1 Wyoming St, Dayton, OH

3/20/2008http://www.mapquest.com/maps/2153+Dryden+Rd+Moraine+OH+45439-1739/1+Wyoming+St+Dayton+O...



  
 

All rights reserved. Use subject to License/Copyright Map Legend  
Directions and maps are informational only. We make no warranties on the accuracy of their content, road conditions or 
route usability or expeditiousness. You assume all risk of use. MapQuest and its suppliers shall not be liable to you for 
any loss or delay resulting from your use of MapQuest. Your use of MapQuest means you agree to our Terms of Use 

Page 3 of Driving Directions from 2153 Dryden Rd, Moraine, OH to 1 Wyoming St, Dayton, OH

3/20/2008http://www.mapquest.com/maps/2153+Dryden+Rd+Moraine+OH+45439-1739/1+Wyoming+St+Dayton+O...
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HASP ACKNOWLEDGMENT SHEET 
 
This is to certify that I have received a pre-entry briefing regarding this HASP (CRA - South 
Dayton Dump and Landfill Site) and I understand its contents.  My failure to follow and 
comply with the requirements contained in this plan may result in disciplinary action and/or 
termination. 
 

Print Name  Signature  Date 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     
 
This page must be available on Site during the project for review and filed with the project files 
upon project field work completion. 
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TAILGATE SAFETY MEETING FORM 
SOUTH DAYTON DUMP AND LANDFILL SITE 

 
Date:       Time:       

Site Location:       
 
Site Personnel in attendance: 

Print Name  Signature  Company 

     

     

     

     

     

     

     

     

     

     

     
 
Safety Topics/Items discussed: 

      

      

      

      

      
 
Supervisor 

Name:       Date:       
 
This page must be available on Site during the project for review and filed with the project files 
upon project field work completion. 
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SAFETY INSPECTION CHECKLIST FOR EXCAVATIONS 
REFERENCED BY OSHA STANDARDS 

 
 
This checklist is to be completed by the competent person at the start of work and as needed throughout the shift 
(i.e., after rain events, etc.).  (A competent person has been trained in the current OSHA excavation standard, is 
knowledgeable about soil analysis and protective systems, and has the authority to shut down the job.) 
 

Site Location:  Project #:  
Date:  Time:  Competent Person:  
Were visual soil tests made?  If Yes, what type? YES NO Type:  
       
Were manual soil tests made?  If yes, what type? YES NO Type:  
Soil Type:  Signature:  
Soil Classification:    
Excavation Depth:  Excavation Width:  
Protective System Used:  

 
In the following table, please place a Y for Yes, N for No, or N/A for Not Applicable in the right hand column for each 
item.  If No, place the date of correction. 
 

Subject Y, N, 
or NA 

Date 
Corrected 

GENERAL INSPECTION OF THE JOB SITE 
1. Does the competent person have the authority to remove employees from the 

excavation immediately? 
  

2. Are surface obstructions removed or supported?   
3. Are employees protected from loose rock or soil that could pose a hazard by falling or 

rolling into the excavation? 
  

4. Are hard hats worn by all employees?   
5. Are excavated soil, materials, and equipment placed at least 2 feet from the edge of the 

excavation? 
  

6. Are walkways and bridges over excavations 4 feet or more in depth equipped with 
standard guardrails and toe-boards?  

  

7. Are warning vests or other highly visible clothing provided and worn by all 
employees exposed to public vehicular traffic? 

  

8. Are employees required to stand away from vehicles being loaded or unloaded?   
9. Is a warning system established and used when mobile equipment operates near the 

edge of the excavation? 
  

10. Are employees prohibited from going beneath suspended loads?   
11. Are employees prohibited from working on the faces of sloped or benched excavations 

above other employees? 
  

UTILITIES 
12. Were utility companies contacted and/or utilities located?   
13. Are the exact locations of the utilities marked?   
14. Are underground installations protected, supported, or removed when excavation is 

opened? 
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Subject Y, N, 
or NA 

Date 
Corrected 

MEANS OF ENTERING AND EXITING THE TRENCH 
15. Is the distance along the trench to an exit no greater than 25 feet in excavations 4 feet or 

more in depth? 
  

16. Is a support system, such as underpinning, being used?   
17. Are ladders used in excavations secured and extended 3 feet above edge of the trench?    
18. Are structural ramps used by employees designed by a competent person?    
19. Are structural ramps used for equipment designed by a registered professional 

engineer? 
  

20. Are employees protected from cave-ins when entering or exiting the excavation?   
WET CONDITIONS 
21. Is water removal equipment monitored by a competent person?   
22. Is surface water or runoff diverted or controlled to prevent accumulation in the 

excavation? 
  

23. Are inspections made after every rainstorm or other hazard-increasing occurrence?   
HAZARDOUS ATMOSPHERE 
24. Is the atmosphere within the excavation tested where there is a reasonable possibility 

of an oxygen deficiency, combustible, or other harmful contaminant exposing 
employees to a hazard? 

  

25. Are adequate precautions taken to protect employees from exposure to an atmosphere 
containing less than 19.5% oxygen and/or other hazardous atmospheres? 

  

26. Is ventilation provided to prevent employee exposure to an atmosphere containing 
flammable gas 10% above the lower explosive limit of a gas? 

  

27. Is testing conducted often to ensure that the atmosphere remains safe?   
28. Is emergency equipment, such as breathing apparatus, safety harness and lifeline, 

and/or basket stretcher readily available where hazardous atmospheres could or do 
exist? 

  

SUPPORT SYSTEMS 
29. Are materials and/or equipment for support systems selected based on soil analysis, 

trench depth, and expected loads? 
  

30. Are materials and equipment used for protective systems inspected and in good 
condition? 

  

31. Are protective systems installed without exposing employees to the hazards of 
cave-ins (including end walls), collapses, or threat of being struck by materials or 
equipment? 

  

32. Are excavations below the level of the base, or footing supported, approved by a 
registered professional engineer? 

  

33. Does the removal of support systems progress from the bottom and members are 
released slowly?  Note any indication of possible failure. 

  

34. Is the excavation of material a level no greater than 2 feet below the bottom of the 
support system and only if the system is designed to support the loads calculated for 
the full depth? 

  

35. Is there a shield system placed to prevent lateral movement?   



 
CONESTOGA-ROVERS & ASSOCIATES (CRA) ACCIDENT REPORTING FORM 

Report all accidents immediately by calling 1-866-529-4886 
 

Instructions:  For Personal Injuries, Occupational Illnesses, and Property Damage, complete Sections 1 and 2. 
For Vehicle Accidents, Complete Sections 1, 2, and 4.  Form must be completed within 24 hours. 

SECTION 1 
A.  Employee Identification  (   ) CRA Employee  (   ) Temporary Employee  (   ) Subcontractor 
Employee No. Last Name First Name Middle Name/Initial M or F 

 
Area Code Telephone Number 
(            ) 

Address (Street, City, State, Province, Zip Code) 

Date of Hire 
     /       / 

Position/Title Supervisor Employee's Company/Office Location 

B.  General Information 
Where did the accident occur? 
(   ) Office  (   ) Project Site 
(   ) Canada (   ) United States 

Type of Occurrence 
(   ) Employee Injury/Illness (   ) Vehicle Accident (   ) Property Damage Only 

Date and Hour of Accident Date and Hour Reported to Employer Date and Hour Last Worked 
Month         Day         Year 
 

a.m. 
p.m. 

Month         Day         Year 
 

a.m. 
p.m. 

Month         Day         Year 
 

a.m. 
p.m. 

Time Employee Began Work 
 
              a.m.                 p.m. 

Normal Work Hours on Last Day Worked 
From: 
To: 

a.m. 
p.m. 

Witnesses? 
            (   )  (   ) 
             Yes                       No 

Witness Name and Telephone Number 

C.  Project Information (Project Related Accidents Only) 
Project #  
 

Project Name Project Manager Site Telephone Number 
(          ) 

Employee Cell Number 
(         ) 

Was the Client Advised of the Accident? 
(   ) Yes  (   ) No 

Project Address (Street, City, State, Province, Zip Code) 
 

Name:  Specific Location of Accident 
   

SECTION 2 
A.  Details of the Accident 
1. What job/task was being performed when the accident occurred?  (Example:  collecting groundwater samples). 
 
2. Provide a detailed description of the employee's specific activities at the time of the accident.  Include details of equipment/materials being used, 

including the size and weights of objects being handled.  If necessary, attach additional pages to the report. 
 
 
3. For injuries, identify the specific part of body injured, and specify left or right side.  For illnesses, identify and describe the affected area/body part. 
 
 
4. Identify the object or substance that directly injured employee and how.  Include size and weight of object, quantity of substance, etc. 
 
 
5. Identify property damaged and how it was damaged (include owner of property, nature and source of damage, model and serial number, if 

appropriate). 
 
B.  Health Care/Medical Treatment 
Employee received health care? 
(   ) Yes  (   ) No 

Identify the type of health care provided and where it was performed.  (Check all that apply). 
(   ) First Aid (   ) Medical treatment other than first aid (sutures, etc.) (   ) Hospitalized 
(   ) Clinic (   ) Hospital emergency room (   ) On location by self or CRA employee) (   ) On Site by EMT 

Name of Health Care Provider, Physician's Name, Address (Street, City, Province/State, and Postal/Zip Code) 
 
 

THE CONTENTS OF THIS DOCUMENT ARE THE SOLE PROPERTY OF CRA.  REPRODUCTION OF ANY PART BY ANY MEDIUM IS NOT AUTHORIZED 
WITHOUT THE EXPRESS WRITTEN CONSENT OF CRA. 
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Section 2 (Continued) 
C.  Accident Investigation 
H&S plan prepared and on Site? 
(   ) Yes  (   ) Not applicable 

Did the safety plan identify and provide safety procedures for the specific tasks the employee was conducting when injured? 
(   ) Yes (   ) No  If no, why not?  (Explain) 
 
Did the employee utilize the STAR process before initiating the task? 
(   ) Yes (   ) No  If no, why not?  (Explain) 
 

Did the employee have the proper safety training to conduct these tasks or use the equipment?  (   ) Yes (   ) No  If not, why not? 
 
 
Identify all of the potential contributing factors and how they led to the occurrence of the accident.  (Lack of attention, wrong use of equipment, lack of 
training,  hurrying/rushing, sort-cutting, environmental conditions, time of day, etc.) 
 
 
 
What contributing factor(s) above was the underlying root cause of the accident. 
 
 
 
Is any training or retraining recommended?  If yes, describe. 
 
 
What actions have been or will be taken to correct this accident from reoccurring?  Verify that these actions will be taken with the PM and/or employee 
supervisor. 
 
 
Additional information:  Attach photos, witness statement(s), affected employee statement, accident diagrams, as applicable, to the end of this 
document. 
 
 
 
Report Date 
Month Day Year 
 
 

Report Prepared by:  (please print) Report Prepared by:  (signature) 

Fax Completed Form to CRA's Accident Reporting Fax:  (716) 297-3389 
Send Original to CRA's Accident Reporting Department, Niagara Falls, New York 

SECTION 3 
D.  Agency Reporting and Recording Information (To be completed by the Regional Safety and Health Manager) 
CANADA 
Form 7 Sent to WSIB? 
(   ) Yes (   ) Not required 

Employee Injury Information (Injury met the following criteria) 
(   ) First Aid (   ) Medical Treatment (   ) Critical Injury (   ) Modified Duty (   ) Lost Time Injury 
 
If medical treatment, what? 
 

Joint Safety and Health Committee 
Notified? 
(   ) Yes (   ) No 

Total days of modified duty 
 
If exceeds 7 days, report to WSIB. 

Total days of lost time (if any) Date employee returned to work 
Month Day Year 
 

UNITED STATES 
OSHA Recordable Injury? 
(   ) Yes (   ) No 

Employee Injury Information (Injury met the following OSHA 300 Log criteria) 
(   ) First Aid (   ) Medical Treatment (   ) Restricted Duty   (   ) Lost Time Injury 
 
If medical treatment, what? 
 

Total days of restricted duty Total days of lost time (if any)  Date employee returned to work 
Month Day Year 
 
 

THE CONTENTS OF THIS DOCUMENT ARE THE SOLE PROPERTY OF CRA.  REPRODUCTION OF ANY PART BY ANY MEDIUM IS NOT AUTHORIZED 
WITHOUT THE EXPRESS WRITTEN CONSENT OF CRA. 
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VEHICLE ACCIDENT SECTION 

(Complete this Section for all Vehicle Accidents) 
SECTION 4 
A.  CRA Vehicle 
License Plate No. State/Province Police Department City State/Province 
Vehicle Year/Make/Model 
 

Odometer Reading at Time of Accident Police Report Number Weather Conditions 

Name of Person Operating Vehicle 
 
Address 
 
City State/Province Zip Code 
 
Telephone:  Area Code   (        ) 

"x"  IN AREA OF VEHICLE DAMAGE 

                                  
Vehicle Type: (   ) Personal (   ) Rental (   ) CRA-Own 
Description of Vehicle Damage: 
 
 
B.  Other Vehicles Involved 
Name of Owner Address City/State/Prov./Zip 
 

Area Code and Telephone Number 
(        ) 

Operator's Name (if different from above) Address City/State/Prov./Zip 
 

Area Code and Telephone Number 
(        ) 

Year/Make/Model Description of Property Damage: 
 

Insurance Co. Name & Telephone  
  
License Plate No./State/Province  

  
 

"x"  IN AREA OF VEHICLE DAMAGE 

                                  
C.  Injured Persons 

Name Address 
Street, City, State/Prov./Zip Code 

Phone 
Number 

Nature of Injury Indicate if Injured was a Vehicle 
Driver/ Passenger, CRA 
Employee, Other, or Pedestrian 

1.     

2.     

3.     
D.  Witnesses 

Name Address 
Street, City, State/Prov./Zip Code 

Area Code and Telephone Number 

1.   (        ) 

2.  (        ) 
E.  Description of Accident 

 
 
 
 
 
 

 

Was Ticket Issued: Reason: _____________________________________________ 
Other Operator  _____________________________________________ 
CRA Operator  _____________________________________________ 
 _____________________________________________ 

 
Report Date 
Month          Day          Year 
 

Report Prepared by:  (please print) 
 

Report Prepared by:  (signature) 

Note:  If Additional Space is Required to Complete this Report, Use Separate Sheet of Paper and Attach. 
Fax Completed form to CRA's Accident Reporting Fax:  (716) 297-3389 

Send Original to CRA's Accident Reporting Department, Niagara Falls, New York 
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CRA 200016 QSF-019   Rev. 1 - 11/15/99 THIS COMPLETED FORM IS A QUALITY RECORD 

 PROPERTY ACCESS/UTILITY CLEARANCE DATA SHEET (QSF-019) 

 
PROJECT NAME:       PROJECT NUMBER:       

CRA REPRESENTATIVE:       

CLIENT:       CLIENT REPRESENTATIVE:       PHONE:       

ON-SITE PROPERTY ACCESS APPROVAL        (OWNER OR AUTHORIZED AGENT SIGNATURE) 

OFF-SITE PROPERTY ACCESS APPROVAL (if applicable)        (OWNER OR AUTHORIZED AGENT SIGNATURE) 

UTILITY CLEARANCE APPROVAL        (OWNER OR AUTHORIZED AGENT SIGNATURE) 

CONTRACTOR VERIFICATION APPROVAL        (OWNER OR AUTHORIZED AGENT SIGNATURE) 
 

 
UTILITIES (INDICATE THAT LOCATION/UTILITY PRESENCE WAS CHECKED) * 

Borehole/ 
Excavation 
Location 

Date 
(m/d/y) Telephone Water Storm 

Sewer 
Sanitary 
Sewer 

Process 
Sewer Gas Electrical Cable Overhead 

Utilities Other Comments/Warnings 

                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              
                                                                              

Additional Comments:         
         
         
         
 
*  Note as appropriate, Contractor, Client or Owner, or Agent to sign, indicating no utilities are at the selected borehole/excavation locations. 
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TASK HAZARD ANALYSIS
CRA

Page 1 of 11

Activities Covered by THA:  
Drilling soil borings and monitoring wells
Vertical aquifer sampling
Monitoring well installations in boreholes
Collecting soil samples from boreholes
Performing monitoring well development
Gas probe installation
Landfill gas/soil vapor screening

Description of Task Potential Hazards Action Levels

for slip, trip & fall hazards. Be aware of surroundings.

Chemical hazard

Noise
Utilities
Pinch points

Moving drilling equipment
Heat/cold stress Dress appropriately and follow guidelines in the HASP.

Dangerous weather
conditions

Inspect work area and secure the drill rig before moving to other location.

Follow manufacturers safety precautions, inspect tools regularly, replace

Continuous monitoring when chemical hazards present with PID, multi-gas 
meter, landfill gas monitor, dust monitor during drilling operations and wear 
appropriate PPE.  Exposure to possible low-level radiation at the Site shall be 
monitored with a low-level radiation meter (e.g., Victoreen survey meter).  All 
radiation monitoring shall be conducted in the breathing zone.   Screen for 
radiation upon mobilization to a new area and monitor continuously for 
radiation if elevated readings present or if foundry sands identified.

Cease operations in Level C if ppm 
levels reach 25 ppm or higher.

Maintain proper utility clearances as specified in HASP.

Follow safe lifting practices outlined in HASP. Lift items within your 
capabilities.  Ask for assistance with heavy items.

Use of hand and power tools

Keep hands, feet, & clothing away from moving parts/devices.

Follow procedures in HASP.

Installation of monitoring 
well and soil borings; 
collection of soil samples

Biological hazards Inspect work areas carefully, void contact with insects and poisonous plants.

Initiate in Modified Level D

If radiation exceeds 0.6 mrem/hr, area 
will be evacuated and SHM and PM 
will be contacted.

STOP WORK if any of the following 
Action Levels are measured: O2 <19.5% 
or >23.5%;   H2S  <10 PPM;  CO >35 
PPM; or  LEL >10%, STOP WORK.  
Upgrade to Level C if PID 
measurements reads greater than 1 
ppm in the breathing zone and vinyl 
chloride is not present.  Pull 
colorimetric tubes for vinyl chloride.  If 
vinyl chloride is present work will stop 
and Level B will have to be utilized.  If 
vinyl chloride is not present than level 
C can be utilized.  The Action Level for 
Dust is 2 mg/m3 and the action is to 
stop work, thoroughly wet the area, 
and monitor for dust.  When dust is 
below 2 mg/m3 then continue 
activities.

Operating drilling equipment
on use of emergency kill switch, follow guidelines in HASP.

Wear appropriate hearing protection if noise levels exceed 85 dBA.

Consult local weather reports daily, watch for signs of severe weather, etc.

Keep clear of augers, do not wear loose clothing jewelry, instruct personnel

Heavy lifting

defective tools, wear the appropriate eye and foot protection.

Preventive Measures and Controls
Use three points to board machinery.  Continuously inspect work areas

While drilling through the asphalt pile take special precautions such as driving 
slowly up the ramp using a spotter, maintaining a safe distance from the edge 
of the flat area at the top of the pile, and maintaining awareness of 
surroundings.

Slip, trip, fall

CRA QSF-013 - Rev. 1 - 07/25/2006 - 38443 (8) APPL Drilling



TASK HAZARD ANALYSIS
CRA

Page 2 of 11

Activities Covered by THA:  
Drilling soil borings and monitoring wells
Vertical aquifer sampling
Monitoring well installations in boreholes
Collecting soil samples from boreholes
Performing monitoring well development
Gas probe installation
Landfill gas/soil vapor screening

Description of Task Potential Hazards Action LevelsPreventive Measures and Controls

Personal protective equipment

Respiratory protection

Personal Protective Equipment

Modified Level D:  Hard hat, safety glasses, steel toed boots, hearing protection, 
Neoprene or Nitrile gloves and Neoprene or Butyl Rubber overboots.

Training Requirements
Safety introduction/briefing, safety meetings

Level C:  Modified Level D plus an air purifying respirator with a P-100 organic 
vapor/acid gas cartridge and a Polycoated Tyvek suit.  Nitrile inner gloves and Outer 
Neoprene gloves.

Use of emergency kill switch on drill rig

HazCom
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TASK HAZARD ANALYSIS
CRA

Page 3 of 11

Activities Covered by THA:  
Collection of groundwater samples from monitoring wells.
Collection of groundwater samples from private wells (if required).

Description of Task Potential Hazards Action Levels

Noise

Chemical hazard

Pinch points

Heat/cold stress Dress appropriately and follow guidelines in HASP

Dangerous weather
conditions

Personal protective equipment
Respiratory protection

STOP WORK if any of the following 
Action Levels are measured: O2 

<19.5% or >23.5%;   H2S  <10 PPM;  CO 
>35 PPM; or  LEL >10%, STOP WORK. 
Upgrade to Level C if PID 
measurements reads greater than 1 
ppm in the breathing zone and vinyl 
chloride is not present.  Pull 
colorimetric tubes for vinyl chloride.  
If vinyl chloride is present work will 
stop and Level B will have to be 
utilized.  If vinyl chloride is not 
present than level C can be utilized.  
The Action Level for Dust is 2 mg/m3 

and the action is to stop work, 
thoroughly wet the area, and monitor 
for dust.  When dust is below 2 mg/m3 

then continue activities.

Cease operations in Level C if PID 
levels reach 25 ppm or higher.

Follow manufacturers safety precautions, inspect tools regularly, replace
defective tools, wear the appropriate eye and foot protection.

Keep hands, feet, & clothing away from moving parts/devices.

Preventive Measures and Controls
Use three points to board machinery.  Continuously inspect work areas

Operating generator

Slip, trip, fall

Continuous monitoring when chemical hazards present with PID, multi-gas 
meter, landfill gas monitor, dust monitor and radiation monitor during well 
purging and prior to sampling to establish proper PPE levels and wear 
appropriate PPE.  Exposure to possible low-level radiation at the site shall be 
monitored with a low-level radiation meter (e.g., Victoreen survey meter).  All 
radiation monitoring shall be conducted in the breathing zone.   Monitor 
continuously for radiation if elevated readings present during boring.

Use of hand and power tools

Heavy lifting Follow safe lifting practices in HASP. Lift items within your capabilities.  Ask 
for assistance with heavy items.

Wear appropriate hearing protection if noise levels exceed 85 dBA.

Use GFCI for all electrical connections and ensure generator is grounded.

Level C:  Modified Level D plus an air purifying respirator with a P-100 organic 
vapor/acid gas cartridge and a Polycoated Tyvek suit.  Nitrile inner gloves and Outer 
Neoprene gloves.

Safety introduction/briefing, safety meetings
HazCom

Modified Level D:  Safety glasses, steel toed boots, and Nitrile gloves for sampling.

Personal Protective Equipment Training Requirements

If radiation exceeds 0.6 mrem/hr, area 
will be evacuated and SHM and PM 
will be contacted.

Biological hazards Inspect work areas carefully, void contact with insects and poisonous plants.
Follow procedures in HASP.

Purge groundwater 
monitoring well, obtain 
water levels and collect 
groundwater sample

Consult local weather reports daily, watch for signs of severe weather, etc.

Initiate in Modified Level Dfor slip, trip & fall hazards. Be aware of surroundings.
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Activities Covered by THA:  
Mobilization of personnel, materials, and equipment to and from the Site

Description of Tasks Potential Hazards Action Levels

Noise

Chemical hazard

Utilities
Pinch points

Set up of drill rig/heavy 
equipment and moving 
rig/heavy equipment

Slip, trip, fall
Initiate in Level D
STOP WORK if any of the 
following Action Levels are 
measured: O2 <19.5% or >23.5%;   
H2S  <10 PPM;  CO >35 PPM; or  
LEL >10%, STOP WORK.  
Upgrade to Level C if PID 
measurements reads greater than 
1 ppm in the breathing zone and 
vinyl chloride is not present.  
Pull colorimetric tubes for vinyl 
chloride.  If vinyl chloride is 
present work will stop and Level 
B will have to be utilized.  If 
vinyl chloride is not present than 
level C can be utilized.  The 
Action Level for Dust is 2 mg/m3 

and the action is to stop work, 
thoroughly wet the area, and 
monitor for dust.  When dust is 
below 2 mg/m3 then continue 
activities.

Follow manufacturers safety precautions, inspect tools regularly, replace

Follow safe lifting practices outlined in HASP. Lift items within your 
capabilities.  Ask for assistance with heavy items.

Heavy lifting

Raise and lower mast of drill rig slowly.  Maintain proper utility clearances.  Do 
not wear loose clothing jewelry. Follow guidelines in HASP.  Inspect work area 
and secure drill rig before moving to another location.   

Cease operations in Level C if 
PID levels reach 25 ppm or 
higher.

 Maintain proper utility clearances as specified in HASP.

 Wear appropriate hearing protection if noise levels exceed 85 dBA.

defective tools, wear the appropriate eye and foot protection.Use of hand and power tools

Mobilization of equipment 
to include set up of work 
zones, drill rig set up and 
staging.

Preventive Measures and Controls
 Use three points to board machinery.  Continuously inspect work areas
 for slip, trip & fall hazards. Be aware of surroundings.

 Keep hands, feet, & clothing away from moving parts/devices.

Continuous monitoring when chemical hazards present with PID, multi-gas 
meter, landfill gas monitor, dust monitor and radiation monitoring prior to 
commencing Site activities and intermittently thereafter to establish proper PPE 
levels and wear appropriate PPE.  
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Activities Covered by THA:  
Mobilization of personnel, materials, and equipment to and from the Site

Description of Tasks Potential Hazards Action LevelsPreventive Measures and Controls
Mobilization cont'd Steam cleaning of equipment

Heat/cold stress Dress appropriately and follow guidelines in HASP

Dangerous weather
conditions

Personal protective equipment

Safety introduction/briefing, safety meetings

Biological hazards Inspect work areas carefully, void contact with insects and poisonous plants.

Training Requirements
Follow procedures in HASP.

Use Modified Level D PPE

Personal Protective Equipment

Modified Level D:  Hard hat, safety glasses, face shield, steel toed boots, hearing 
protection, Neoprene or Nitrile gloves and Neoprene or Butyl Rubber overboots.

HazCom

If radiation exceeds 0.6 
mrem/hr, area will be evacuated 
and SHM and PM will be 
contacted.

Consult local weather reports daily, watch for signs of severe weather, etc.

Level D:  Hard hat, safety glasses, steel toed boots and leather work gloves.
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Activities Covered by THA: 
Conducting a geophysical survey
Synoptic water level measurements
Bathymetry survey
Continuous hydraulic monitoring
Install and measure stream staff gauges;
Collecting sediment samples (if required)
Collecting surface water samples (if required)

Description of Tasks Potential Hazards Action Levels

Water Hazards

Chemical hazard

Initiate in Level D

Continuous monitoring when chemical hazards present with PID, multi-gas 
meter, landfill gas monitor, dust monitor and radiation monitoring prior to 
commencing Site activities and intermittently thereafter to establish proper 
PPE levels and wear appropriate PPE.  

Preventive Measures and Controls
Use three points to board machinery.  Continuously inspect work areas
for slip, trip & fall hazards. Be aware of surroundings.

Follow CRA boating policy as outlined in the HASP and wear a personal 
floatation device (PFD).

Follow safe lifting practices outlined in HASP. Lift items within your 
capabilities.  Ask for assistance with heavy items.

Use of hand and power tools

Set up survey equipment 
and perform survey 
activities.  Measure 
groundwater elevation in 
monitoring wells and in 
staff gauges in the GMR, 
Quarry Pond and other 
surface water bodies.  Drive 
around the water in a boat 
to measure the depth to 
bottom for the water 
bodies.

STOP WORK if any of the following 
Action Levels are measured: O2 

<19.5% or >23.5%;   H2S  <10 PPM;  
CO >35 PPM; or  LEL >10%, STOP 
WORK.  Upgrade to Level C if PID 
measurements reads greater than 1 
ppm in the breathing zone and vinyl 
chloride is not present.  Pull 
colorimetric tubes for vinyl chloride.  
If vinyl chloride is present work will 
stop and Level B will have to be 
utilized.  If vinyl chloride is not 
present than level C can be utilized.  
The Action Level for Dust is 2 mg/m3 

and the action is to stop work, 
thoroughly wet the area, and monitor 
for dust.  When dust is below 2 
mg/m3 then continue activities.

Heavy lifting

Follow manufacturers safety precautions, inspect tools regularly, replace 
defective tools, wear the appropriate eye and foot protection.

Slip, trip, fall
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Activities Covered by THA: 
Conducting a geophysical survey
Synoptic water level measurements
Bathymetry survey
Continuous hydraulic monitoring
Install and measure stream staff gauges;
Collecting sediment samples (if required)
Collecting surface water samples (if required)

Description of Tasks Potential Hazards Action LevelsPreventive Measures and Controls
Survey cont'd. Heat stress

Dangerous weather
conditions

If radiation exceeds 0.6 mrem/hr, 
area will be evacuated and SHM and 
PM will be contacted.

Personal 
protective 
equipment

Consult local weather reports daily, watch for signs of severe weather, etc.

Biological hazards

HazCom

Level D:  Safety glasses, steel toed boots and leather work gloves.  When within 3 feet of 
the water bodies wear PFDs.

Training RequirementsPersonal Protective Equipment

Dress appropriately and follow guidelines in HASP

Inspect work areas carefully, void contact with insects and poisonous plants.

Safety introduction/briefing, safety meetings

Cease operations in Level C if PID 
levels reach 25 ppm or higher.

Follow procedures in HASP.
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Activities Covered by THA:  
Excavating test pits and test trenches
Collecting soil samples from test pits and test trenches
Seep characterization and sampling.
Surficial metallic debris collection/staging if excavator required

Description of Task Potential Hazards Action Levels

Chemical hazard

Noise
Utilities
Pinch points

Moving heavy equipment
Heat/cold stress Dress appropriately and follow guidelines presented in HASP
Dangerous weather
conditions

Personal protective equipment

If radiation exceeds 0.6 
mrem/hr, area will be 
evacuated and SHM and PM 
will be contacted.

STOP WORK if any of the 
following Action Levels are 
measured: O2 <19.5% or 
>23.5%;   H2S  <10 PPM;  CO 
>35 PPM; or  LEL >10%, STOP 
WORK.  Upgrade to Level C if 
PID measurements reads 
greater than 1 ppm in the 
breathing zone and vinyl 
chloride is not present.  Pull 
colorimetric tubes for vinyl 
chloride.  If vinyl chloride is 
present work will stop and 
Level B will have to be utilized.  
If vinyl chloride is not present 
than level C can be utilized.  
The Action Level for Dust is 2 
mg/m3 and the action is to stop 
work, thoroughly wet the area, 
and monitor for dust.  When 
dust is below 2 mg/m3 then 
continue activities.

Continuous monitoring when chemical hazards present with PID, multi-gas 
meter, landfill gas monitor, dust monitor and radiation monitor during 
excavation activities and prior to excavating to establish proper PPE levels and 
wear appropriate PPE.  Exposure to possible low-level radiation at the site shall 
be monitored with a low-level radiation meter (e.g., Victoreen survey meter).  
All radiation monitoring shall be conducted in the breathing zone.   Screen for 
radiation upon mobilization to a new area and monitor continuously for 
radiation if elevated readings present or if foundry sands identified.

Slip, trip, fall

Operating heavy equipment

Maintain proper utility clearances as specified in HASP.
Keep hands, feet, & clothing away from moving parts/devices.

Cease operations in Level C if 
PID levels exceed 25 ppm.

Heavy lifting

Inspect work areas carefully, void contact with insects and poisonous plants.

Preventive Measures and Controls
Use three points to board machinery.  Continuously inspect work areas
for slip, trip & fall hazards. Be aware of surroundings.

Inspect work area, secure the equipment before moving to next location.

Follow safe lifting practices in HASP. Lift items within your capabilities.  Ask for 
assistance with heavy items.

Temporary fencing will be put around any open excavation or stockpile at the 
end of each workday.  No one is to enter a test trench unless a trench box is used. 
No personnel will be allowed inside the test pit or test trench.  

to crossing in front of excavators.  
Keep clear of boom and buckets, establish eye contact with operator prior

Level C:  Modified Level D plus an air purifying respirator with a P-100 organic 
vapor/acid gas cartridge, a Tyvek suit and Nitrile gloves. 

Respiratory protection

HazCom

Personal Protective Equipment

Modified Level D:  Hard hat, safety glasses, steel toed boots, hearing protection, reflective 
safety vest and work gloves.

Training Requirements
Follow procedures in HASP.

Safety introduction/briefing, safety meetings

Soil excavations

Initiate in Modified Level D

Wear appropriate hearing protection if noise levels exceed 85 dBA.

Consult local weather reports daily, watch for signs of severe weather, etc.

Biological hazards
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Activities Covered by THA:  
Decontamination of Personnel and Equipment

Description of Task Potential Hazards Action Levels

Noise

Chemical hazard

Electrical Hazards/Stored 
Energy

Fueling Equipment

Moving Heavy Equipment

Pinch points

Heat stress
Dangerous weather

conditions
If radiation exceeds 0.6 mrem/hr, 
area will be evacuated and SHM and 
PM will be contacted.

Biological hazards

Personal 
protective 
equipment
Respiratory protection

Modified Level D:  Hard Hat, Face Shield, Nitrile/Rubber Gloves, Safety Glasses, Steel 
Toe Boots and Rain Gear

Heavy lifting  Follow safe lifting practices. Lift items within your capabilities.  Ask for 
assistance with heavy items.

Consult local weather reports daily, watch for signs of severe weather, etc. 
Suspend or reduce operations during severe weather.

Cleaning of heavy 
equipment/vehicles, PPE, 
sampling equipment, etc.

HazCom
Safety introduction/briefing, safety meetings

Use of hand and power tools

Personal Protective Equipment
Inspect work areas carefully, void contact with insects and poisonous plants.

Level C:  Modified Level D plus an air purifying respirator with a P-100 organic 
vapor/acid gas cartridge and a Polycoated Tyvek suit.  Nitrile inner gloves and Outer 
Neoprene gloves.

Training Requirements

Wear appropriate hearing protection if noise levels exceed 85 dBA.

 Use Modified Level D PPE

 Follow manufacturers safety precautions, inspect tools regularly, replace

 defective tools, wear the appropriate eye and foot protection.

 Keep hands, feet, & clothing away from moving parts/devices.

Inspect work area and be aware of surroundings at all times. Establish traffic 
patterns and wear safety vests. Use a spotter around moving equipment.

No smoking, allow equipment to cool before refueling, follow storage 
requirements (reference MSDS)

Steam cleaning

Slip, trip, fall

STOP WORK if any of the following 
Action Levels are measured: O2 

<19.5% or >23.5%;   H2S  <10 PPM;  
CO >35 PPM; or  LEL >10%, STOP 
WORK.  Upgrade to Level C if PID 
measurements reads greater than 1 
ppm in the breathing zone and vinyl 
chloride is not present.  Pull 
colorimetric tubes for vinyl chloride.  
If vinyl chloride is present work will 
stop and Level B will have to be 
utilized.  If vinyl chloride is not 
present than level C can be utilized.  
The Action Level for Dust is 2 
mg/m3 and the action is to stop 
work, thoroughly wet the area, and 
monitor for dust.  When dust is 
below 2 mg/m3 then continue 
activities.

Cease operations in Level C if PID 
levels reach 25 ppm or higher.

Initiate in Modified Level D

Dress appropriately and follow guidelines in HASP

Preventive Measures and Controls
Use three points to board machinery.  Continuously inspect work areas

Continuous monitoring when chemical hazards present with PID, multi-gas 
meter, landfill gas monitor, dust monitor and radiation monitor during 
excavation activities and prior to excavating to establish proper PPE levels and 
wear appropriate PPE.  
Use GFCIs to reduce electric shock. Inspect all equipment prior to use. Do not 
stand in water when using electrical equipment. Insure LOTO procedures are 
implemented.

for slip, trip & fall hazards. Be aware of surroundings.
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Activities Covered by THA:  
Site reconnaissance
Visual seep inspections
Identify areas needing further investigation;
Surficial metallic debris collection/staging

Description of Tasks Potential Hazards Action Levels

Water Hazards When close to water wear a PFD.

Utilities Maintain proper utility clearances.

Slip, trip, fall

Obtain site parameters; 
conduct visual site 
observations; locate existing 
wells and previous soil 
borings (if applicable).

Preventive Measures and Controls
Use three points to board machinery.  Continuously inspect work areas
for slip, trip & fall hazards. Be aware of surroundings. Initiate in Level D

STOP WORK if any of the 
following Action Levels are 
measured: O2 <19.5% or >23.5%;   
H2S  <10 PPM;  CO >35 PPM; or  
LEL >10%, STOP WORK.  Upgrade 
to Level C if PID measurements 
reads greater than 1 ppm in the 
breathing zone and vinyl chloride 
is not present.  Pull colorimetric 
tubes for vinyl chloride.  If vinyl 
chloride is present work will stop 
and Level B will have to be 
utilized.  If vinyl chloride is not 
present than level C can be utilized. 
The Action Level for Dust is 2 
mg/m3 and the action is to stop 
work, thoroughly wet the area, and 
monitor for dust.  When dust is 
below 2 mg/m3 then continue 
activities.

Chemical hazard

Continuous monitoring when chemical hazards present (i.e., when working in 
area of drums or drum debris) with PID, multi-gas meter, landfill gas monitor, 
dust monitor and radiation monitor during metal debris consolidation activities 
and prior to any intrusive activities to establish proper PPE levels and wear 
appropriate PPE.  
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Activities Covered by THA:  
Site reconnaissance
Visual seep inspections
Identify areas needing further investigation;
Surficial metallic debris collection/staging

Description of Tasks Potential Hazards Action LevelsPreventive Measures and Controls

Recon, cont'd. Pinch Points

Heat /Cold stress Dress appropriately and follow guidelines in HASP and SOPs.

Dangerous weather

conditions
If radiation exceeds 0.6 mrem/hr, 
area will be evacuated and SHM 
and PM will be contacted.

 Vehicle Traffic
Personal Protective Equipment Training Requirements

Safety introduction/briefing, safety meetings
HazCom
Personal protective equipment

Keep hands, feet, & clothing away from moving parts/devices.  Use proper 
tools and techniques when opening flush-mount wells.

Level D:  safety glasses, steel toed boots and leather work gloves.

Be aware of surroundings at all times, wear PPE, follow HASP and SOPs.

Consult local weather reports daily, watch for signs of severe weather, etc.  
Suspend or reduce operations during severe weather

Heavy lifting Follow safe lifting practices outlined in HASP. Lift items within your 
capabilities.  Ask for assistance with heavy items.

Cease operations in Level C if PID 
levels reach 25 ppm or higher.

CRA QSF-013 - Rev. 1 - 07/25/2006 - 38443 (8) APPL Site Reconnaissance
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APPENDIX L-E 
 

CONESTOGA-ROVERS & ASSOCIATES BOATING SAFETY 
 
 
This procedure provides the minimum requirements for safe work practices during the 
operation of boating equipment.  Proper instruction, practice, and training are 
important.  Boating equipment shall be used for work purposes only.  No recreational 
use or horseplay is allowed. 
 
A. POLICY 
 
This procedure applies to all CRA personnel utilizing these pieces of equipment on 
navigable waterways.  Additionally, CRA subcontractors must adhere to this procedure 
unless they have an operating procedure as stringent or more stringent than this 
program. 
 
Boating activities that will be conducted on non-navigable bodies of water (i.e., lagoons, 
sludge ponds, settling ponds, etc.) shall be exempt from all the requirements stated in 
this policy except the PPE requirements and the boating safety checklists. 
 
B. REGULATORY BACKGROUND 
 
Authority for regulatory enforcement for boating safety comes from the safe work 
practices outlined in this section, prescribed by federal, provincial, state, and/or local 
laws and applicable U.S. Coast Guard Regulations, as well as Transport Canada's Office 
for Boating Safety and the Canadian Coast Guard. 
 
• Ontario Regulation 851, Section 86. 

• Alberta OHSA Code, Sections 240-241. 

• Quebec RSQ, Chapter S-2.1, Regulation 6, Section 2.10.13. 

• Newfoundland CNLR 1165/96, Section 109. 

• Transport Canada Safe Boating Guide, TP-511-E. 
 
C. REGULATORY REQUIREMENTS 
 
There are many issues to be aware of when project activities include working in or from 
a boat.  It is required that all operators of small boats or vessels complete a boating 
safety course.  The training must be documented.  Some of these courses can now be 
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taken on-line.  In addition, in the U.S. there are a few states that require operators to be 
licensed. 
 
The following list summarizes key guidelines for the safe operation of boats: 
 
• The operator of the boat must be in possession of a Pleasure Craft Competency Card 

in accordance with Transport Canada Office of Safe Boating Guidelines. 

• There must be an approved Type I, II, III, or V personal floatation device (PFD) 
available onboard for each person on the boat.  PFDs shall be worn when working in 
the smaller boats that we use for collecting samples from bodies of water. 

• Before and after each use, PFDs shall be inspected for defects that would alter its 
strength or buoyancy.  A defective device shall be removed from service. 

• Vessels longer than 4.8 m (16 feet) in length shall also have an approved Type IV 
throwable ring buoy or buoyant cushion onboard. 

• Throwable devices and ring buoys shall have at least 21.3 m (70 feet) of 0.95 cm 
(3/8-inch) solid braid polypropylene or equivalent line attached. 

• No vessel shall be operated in a reckless or negligent manner.  Examples of reckless 
or negligent operation include: 

− excessive speed in regulated or congested areas; 

− operating in a manner that may cause an accident; 

− operating in a swimming area with bathers present; 

− operating while under the influence of alcohol; and 

− operation of a personal watercraft which endangers life or property. 

• Every vessel shall display the lights and shapes required by the navigation rules. 

• Accidents should be reported immediately to a law enforcement agency. 

• It is a good idea for all vessels with a motor to have an approved, fully charged fire 
extinguisher on board. 

 
D. SAFE WORK PRACTICES 
 
Operator's Responsibilities 
 
• Make sure the boat is in top operating condition and that there are no tripping 

hazards.  The boat should be free of fire hazards and have clean bilges. 

• Ensure safety equipment, required by law, is on board, maintained in good 
condition, and you know how to properly use these devices.  See the attachment at 
the end of this section for Contents of First Aid Kit and Safety Equipment Required. 
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• File a float and destination plan with the office and/or a co-worker who is ashore. 

• Have a complete knowledge of the operation and handling characteristics of your 
boat. 

• Know your position and know where you are going. 

• Maintain a safe speed at all times to avoid collision. 

• Keep an eye out for changing weather conditions, and act accordingly. 

• Know and practice the Rules of the Road (Navigational Rules). 

• Know and obey federal, provincial, and state regulations and waterway markers. 

• Maintain a clear, unobstructed view forward at all times.  "Scan" the water back and 
forth; avoid "tunnel" vision.  Most boating collisions are caused by inattention. 

 
Overloading 
 
Never overload your boat with passengers and cargo beyond its safe carrying capacity.  
Too many people and/or gear will cause the boat to become unstable.  Always balance 
the load so that the boat maintains proper trim.  Here are some things to remember 
when loading your boat: 
 
• Distribute the load evenly fore and aft from side to side. 

• Keep the load low. 

• Keep passengers seated (do not stand up in a small boat!). 

• Fasten gear to prevent shifting. 

• Do not exceed the "Canada Coast Guard Maximum Capacities" information label 
(commonly called the capacity plate).  This plate displays three important items:  
a) the maximum weight of persons on board in pounds; b) the maximum carrying 
weight of the vessel in pounds; and c)  the maximum horsepower recommended for 
the boat. 

 
If there is no capacity plate, use the following chart as a guide to determine the 
maximum number of persons you can safely carry in calm weather.  The chart is 
applicable only to mono-hull boats less than 3 m (10 feet) in length.  A mono-hull is a 
boat, which makes a single "footprint" in the water when loaded to its rated capacity.  
For example, a catamaran, trimaran, or a pontoon boat is not a mono-hull boat. 
 
Maximum Persons 1 2 2 3 4 5 6 7 
Boat Length (m) 1.8 2.4 3 3.7 4.3 4.9 5.5 6 
Boat Length (feet) 6 8 10 12 14 16 18 20 

 
 
 

38443 (8) APPL-E 3 CONESTOGA-ROVERS & ASSOCIATES 



Or use the following formula to determine the safe loading capacity when a capacity 
plate is not available. 
 

FORMULAS FOR SAFE LOADING 
Horsepower Capacity: Person Capacity: 
For small, flat-bottom boats: Average weight per person is 150 lbs 
Multiply boat length (feet) times transom width (feet) (68 kg) 

If answer is: Maximum HP is:   
35 or less 3 

36-39 5 
40-42 7.5 
43-45 10 
46-52 15 

(Boat length 
X 

Boat width) 
15 

= Number of 
People 

Note: for flat-bottom, hard chine boats, with an 
answer of 52 or less, reduce one increment 
(e.g., 5 to 3). 

Boat length and width are measured in 
feet.  Round fractions down to next 
lower number. 

 
Always check the capacity plate to make sure you are not overlooking or over-powering 
the vessel.  A motor larger than recommended will make the stern too heavy and can 
cause the boat to flip.  The transom will ride too low in the water and you could be 
swamped by your own wake or a passing boat's wake.  Your boat will not sit properly in 
the water and will be difficult to handle. 
 
Too many people (and/or gear) will also cause the boat to become unstable.  Always 
balance the load so that your vessel maintains proper trim.  Too much weight to one side 
or the other will cause the boat to list and increase the chance of taking on water.  Too 
much weight in the bow causes the vessel to plough through the water and too much 
weight in the stern will create a large wake.  All of these situations make the vessel 
difficult to handle and susceptible to swamping. 
 
Anchoring 
 
Anchoring is done for two principal reasons:  first, to stop and stay in one location and 
secondly, to keep you from running aground in bad weather as a result of engine failure.  
Anchoring can be a simple task if you follow these guidelines: 
 
• Make sure you have the proper type of anchor (danforth/plough/mushroom). 

• A 1 to 2 m (3 to 6 feet) length of galvanized chain should be attached to the anchor.  
The chain will stand up to the abrasion of sand, rock, or mud on the bottom much 
better than a fiber line. 
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• A suitable length of nylon anchor line should be attached to the end of the chain (this 
combination is called the "Rode").  The nylon will stretch under heavy strain 
cushioning the impact of the waves or wind on the boat and the anchor. 

• Determine depth of water and type of bottom (preferably sand or mud). 

• Calculate the amount of anchor line you will need.  General rule:  5 to 7 times as 
much anchor line as the depth of water plus the distance from the water to where the 
anchor will attach to the bow.  For example, if the water depth is 2.4 m (8 feet) and it 
is 0.6 m (2 feet) from the top of water to your bow cleat, you would multiply 3 m 
(10 feet) by 5 to 7 to get the amount of anchor line to put out. 

• Secure the anchor line to the blow cleat at the point you want it to stop. 

• Bring the bow of the vessel into the wind or current. 

• When you get to the spot you want to anchor, place the engine in neutral. 

• When the boat comes to a stop, slowly lower the anchor.  Do not throw the anchor 
over, as it will tend to entangle the anchor. 

• When all anchor line has been let out, back down on the anchor with engine in idle 
reverse to help set the anchor. 

• When anchor is firmly set, use reference points (landmarks) in relation to the boat to 
make sure you are not drifting.  Check these points frequently. 

• Do not anchor by the stern!! 

• Anchoring a small boat by the stern has caused many to capsize and sink.  The 
transom is usually squared off and has less freeboard than the bow.  In a current, the 
force of the water can pull the stern under.  The boat is also vulnerable to swamping 
by wave action.  The weight of a motor, fuel tank, or other gear in the stern increases 
the risk. 

 
Fuelling Precautions 
 
Most fires and explosions happen during or after fuelling.  To prevent an accident 
follow these rules: 
 
• Portable tanks should be refueled ashore. 

• Close all hatches and other openings before fuelling. 

• Extinguish all smoking materials. 

• Turn off engines, all electrical equipment, radios, stoves, and other appliances. 

• Remove all passengers. 

• Keep the fill nozzle in contact with the tank and wipe up any spilled fuel. 
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• Open all ports, hatches, and doors to ventilate. 

• Run the blower for at least 4 minutes. 

• Check the bilges for fuel vapours before starting the engine. 

• Do the "sniff test".  Sniff around to make sure there is no odour of gasoline anywhere 
in the boat. 

 
Fuel Management 
 
Practice the "One-Third Rule" by using: 
 
1. One-third of the fuel going out. 

2. One-third to get back. 

3. One-third in reserve. 
 
E. WEATHER 
 
You should never leave the dock without first checking the local weather forecast.  You 
can get the weather information from the TV, radio, local newspaper, on-line, or from 
one of the weather channels on your VHF radio. 
 
At certain times of the year, weather can change rapidly and you should continually 
keep a "weather eye" out.  While you are out in a boat, here are a few signs you can look 
for that indicate an approaching weather change: 
 
• Weather changes generally come from the west.  Scan the sky, especially to the west. 

• Watch for cloud build-up, especially rapid vertically rising clouds. 

• Sudden drop in temperature. 

• Sudden change in wind direction and/or speed. 

• If you have a barometer on your boat, check it every 2 to 3 hours.  A rising barometer 
indicates fair weather and rise in wind velocity; a falling barometer indicates stormy 
or rainy weather. 

 
What To Do in Severe Weather 
 
• Reduce speed, but keep just enough power to maintain headway. 

• Put on your PFD. 

• Turn on running lights. 

 
 

38443 (8) APPL-E 6 CONESTOGA-ROVERS & ASSOCIATES 



• Head for nearest shore that is safe to approach, if possible. 

• Head bow of boat into the waves at about a 45-degree angle. 

• Keep bilges free of water. 

• Seat passengers on bottom of boat near centerline. 

• If your engine fails, trail a sea anchor on a line from the bow to keep the boat headed 
into the waves.  A bucket will work as a sea anchor in an emergency. 

• Anchor the boat if necessary. 
 
F. MAINTENANCE 
 
Preventive Maintenance 
 
Keeping a boat in good working order is essential.  Almost all elements of safety revolve 
around the fact that the boat has been maintained and all its parts and systems are able 
to perform as they were designed.  Negligence in this area will eventually lead to an 
unsafe or disastrous experience. 
 
Engine 
 
It is important to inspect and check all the engine components and fluids each and every 
time the boat is used; however, some time must be spent doing periodic maintenance. 
 
Engine maintenance tips include: 
 
• Change oil frequently - following the manufacturer's minimum recommendations or 

once each season. 

• Check and replace belts or hoses that appear to be deteriorating. 

• Check for oil and/or water leaks every time before leaving the dock. 

• Flush your engine with fresh water after operating in salt water. 

• Check impellers and pumps to anticipate a failure. 

• Watch for the beginning of corrosion and take measures to stop it before it becomes a 
problem. 

• Check and service transmissions and lower units according to the manufacturer's 
recommendations. 

• Change fluids on a recommended schedule or at least once each season. 

• Keep shafts and propellers in clean and good working order. 
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General Maintenance 
 
Keep the hull and decks of the boat clean and properly waxed.  This not only protects 
the hull from deterioration from the sun but a clean hull will give you better fuel 
efficiency.  Fiberglass should be cleaned with fresh water and a non-abrasive soap.  If 
necessary, a soft brush should be used to help remove debris caught in crevices.  Patch 
any cracks which may occur due to stress, age, or accident. 
 
Keep all aluminum and stainless parts clean and polished with a good metal wax.  
Metals on boats corrode quickly, especially in a salt-water environment, if not 
adequately maintained.  Check all screws, bolts, and other fittings to keep secure. 
 
The majority of failures in modern day boats are caused by corroded electrical systems.  
Keep all electrical fittings dry, free of corrosion, and coat with water-repelling, 
non-conductive grease or corrosion inhibitor such as Pertox. 
 
If at all possible, keep the boat under cover in a garage, warehouse, or boat storage unit.  
At minimum, keep a cover on the boat to protect the topsides, floors, seats, etc. from the 
effects of the sun and rain. 
 
Systems 
 
Especially important in larger vessels is the continual maintenance of each system on the 
boat.  An adequate and properly working system, which does what it was designed to 
do, will make each boating experience a pleasant one.  Provide preventive maintenance 
according to the manufacturer's recommendation to the following: 
 
• Fuel system. 

• Fresh water system. 

• Generator. 

• Electrical. 

• Batteries. 

• Air conditioning. 

• Refrigeration. 

• Head and waste system. 

• Cooking facilities. 
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G. TRAINING 
 
Participation in a Boating Safety Training Program will be required for those individuals 
operating a CRA-owned or rented boat.  This program shall adhere to DOT, Coast 
Guard, provincial and state requirements and must be approved by the Regional SHM. 
 
Qualified Individual List 
 
A Qualified Individual List shall be maintained by each office indicating who has been 
trained, in accordance with the requirements of this standard, and qualified to operate a 
CRA-owned or rented boat.  The Qualified Individual List shall be updated on an 
annual basis. 
 
Refresher training shall be conducted on an as-needed basis for those showing 
deficiencies in the safe work practices outlined above or if involved in an accident. 
 
H. CHECKLISTS AND ATTACHMENTS 
 
• Pre-Departure Boating Checklist. 

• Boating Safety Equipment Requirements. 
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PRE-DEPARTURE BOATING CHECKLIST 
 
 

Name of Employee Performing Inspection:  

Trailer Destination:  Date:  
 
 

PERSONAL FLOTATION DEVICES (PFDs) 

At least one Coast Guard approved device per passenger and a minimum of two 
on board. 

 Yes  No  

An additional throwable device is required if the vessel is more than 4.9 m 
(16 feet) long. 

 Yes  No  

Explain the location and use of all PFDs to passengers and crew that may be new 
to the vessel. 

 Yes  No  

SOUND PRODUCING DEVICES (WHISTLE) 

Must have a horn capable of producing a 4-second blast audible for at least 0.8 km 
(½ mile). 

 Yes  No  NA 

If a portable air horn, have a spare can of air or an alternate device.  Yes  No  NA 

LIGHTS AND SHAPES 

All navigation lights as required.  Yes  No  NA 

Instrumental lights working.  Yes  No  NA 

If you intend to engage in an activity that requires a day shape, have the required 
shapes. 

 Yes  No  NA 

Flashlight on board.  Yes  No  NA 

DISTRESS SIGNALS 

Accessible flares, day signals, etc., stored in a dry location.  Yes  No  NA 

Carry signals at all times even if not required by the Coast Guard.  Yes  No  NA 

Inform the crew and passengers of their location and their use.  Yes  No  NA 

TOOLS AND SPARES 

Basic tool box on board.  Yes  No  NA 

Box of spares aboard, e.g., fuel filter, light bulbs, head parts, through hull plugs, 
etc. 

 Yes  No  NA 

VENTILATION 

On any powered vessel or auxiliary powered sailboat, or vessels using LPG for 
cooking or heat, check that all interior spaces are well ventilated before departure. 

 Yes  No  NA 

If fuel smells are detected before ventilating, check after running the blowers for 
several minutes before starting. 

 Yes  No  NA 

If odour persists, stop and look for the source of the leak.  Yes  No  NA 
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FIRE EXTINGUISHERS 

Accessible fire extinguisher.  Do you have at least those required by the USCG?  Yes  No  NA 

Check to be sure mounts are secure and functional before departure.  Yes  No  NA 

Take the time to point out locations to passengers and crew.  Yes  No  NA 

FUEL AND OIL 

Are your tanks topped-off?  Yes  No  NA 

If not, have enough fuel to provide a reasonable margin of safety for your return.  Yes  No  NA 

Check the engine oil and coolant level.  Yes  No  NA 

BILGES 

Check to be sure bilges are reasonably dry and that pumps are not running 
excessively. 

 Yes  No  NA 

Clean up any spilled oil or waste in bilges so as to prevent overboard discharge.  Yes  No  NA 

BATTERY CARE 

If you have a dual charging system, is the selector switch in the proper position?  Yes  No  NA 

Is the power on to the entire vessel?  Yes  No  NA 

Spare batteries for accessories such as a handheld radio, flashlight, portable 
navigational aid, etc. 

 Yes  No  NA 

If they are rechargeable, are they charged?  Yes  No  NA 

WEATHER FORECAST 

Did you check the weather forecast?  Yes  No  

Radio on board to receive weather updates.  Yes  No  NA 

DOCKING AND ANCHORING 

At least one anchor set up and bent-on to your anchor line.  Yes  No  NA 

Two or three extra docklines in case of unusual conditions dockside.  Yes  No  NA 

Visually inspect the lines you use for chafe or wear.  Yes  No  NA 

At least two fenders on board for docking or towing if required.  Yes  No  NA 

DOCUMENTATION 

Have the ship's papers, radio license, fishing permit, etc. on board.  Yes  No  NA 

Have the chart or charts for the area you intend to cruise in, regardless of your 
level of local knowledge 

 Yes  No  NA 
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BOATING SAFETY EQUIPMENT REQUIREMENTS 
 
 
Items that should be on board at all times: 
 
• Life jackets for each person on board • Throwable floating cushion 
• Flares • Signal horn (canister) 
• Paddle • Tow rope 
• Anchor • First aid kit 
• Tie-down straps for stern • VHF radio 
• Flashlight or spotlight • Jack (truck) 
• 2-cycle motor oil • Boat registration papers 
• Fire extinguisher (attached to boat near steering wheel) 
 
Things to check for before leaving office: 
 
• Trailer lights 
• Boat bow and stern light 
• Bilge pump 
• Wheel bearings (periodically need to add bearing grease) 
• Trailer tires 
 
Other good things to have on board: 
 
• Maps of area • Sun screen 
• Insect repellent • Small tool box 
• Ice chest with water • Knife 
• Communication Device (cell phone, walkie-talkie, etc.) 
 
A general float plan shall be discussed with at least one person in the CRA office prior to 
departure. 
 
Periodic communication via cell phone is recommended when launching boat. 
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1.0 PURPOSE

It is the policy of Conestoga-Rovers & Associates (CRA) to provide safe and healthful 
working conditions for its employees and to comply with both state and Federal 
Occupational Safety and Health Administration (OSHA) requirements.  As part of this 
policy, this written respiratory protection program has been developed to ensure proper 
administration of the CRA Respiratory Protection Program, adherence to regulatory and 
contractual requirements, and preservation of the health and well being of CRA 
employees. 
 
It must always be kept in mind that the use of any kind of a respirator is the last choice 
in employee protection.  CRA will investigate all feasible engineering and administrative 
controls to control airborne contaminates prior to use of respirators to minimize the 
reliance on respiratory protective devices. 
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2.0 SCOPE

This program establishes the Respiratory Protection Program for CRA.  All CRA 
employees, subcontractors, or any other individuals falling under CRA responsibility 
are required to adhere to the guidelines and requirements of this program. 
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3.0 REGULATORY BACKGROUND

This program has been prepared to comply with the requirements of Title 29, 
Section 1910.134 of the Code of Federal Regulations (29 CFR 1910.134), the Respiratory 
Protection Standard.  This program contains CRA's policies and procedures for the 
following: 
 
• Respirator selection; 

• Medical evaluations; 

• Fit testing procedures; 

• Proper use of respirators; 

• Inspection, cleaning, and storage of respirators; 

• Air quality, quantity, and flow for supplied air respirators; and 

• Training. 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

 
 

 
  
 

400012 (3) Respiratory Protection Program Rev. 3 - 12/16/2005-38443 (8) L-G-4 CONESTOGA-ROVERS & ASSOCIATES 

4.0 PROGRAM ADMINISTRATION

The Respiratory Protection Standard (29 CFR 1910.134(c)(3)) requires "The employer 
shall designate a program administrator who is qualified by appropriate training or 
experience that is commensurate with the complexity of the program to administer or 
oversee the respiratory protection program and conduct the required evaluations of 
program effectiveness." 
 
The Corporate Safety and Health Manager (CSHM) will serve as the overall 
administrator of this program.  In addition, the Safety Supervisors (SS) for each project 
under their responsibility will ensure the following: 
 
• Verify that CRA employees have received the proper training in respiratory 

protection; 

• Ensure that employees have been provided appropriate respiratory devices; 

• Ensure that employees, when leaving the work area, wash and change out cartridges 
at the end of shifts, at break time and if break-through has occurred; 

• Ensure that employees have been fit tested with respiratory devices; and 

• Ensure that employees have proper medical clearance to wear respiratory devices. 
 
The cost for administering this program will be paid for solely by CRA.  This includes 
the cost of all respirators, respiratory protection supplies, training and medical 
evaluations. 
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5.0 DUTIES AND RESPONSIBILITIES

5.1 SUPERVISORS AND PROJECT MANAGERS

Due to the varying nature of CRA projects and work locations, it is project 
management's responsibility (through consultation with the SS) to coordinate the 
requirements of CRA's Respiratory Protection Program as applicable to their project(s). 
 
Supervisors and project managers have the following duties and responsibilities with 
respect to this program: 
 
• Ensure that respiratory protective devices are available to employees for their use 

against harmful vapors and oxygen deficient atmospheres; 

• Ensure that employees are wearing respiratory protective devices as appropriate; 
and 

• Ensure that employees are provided annual training, medical evaluations and fit 
tests. 

 
 
5.2 EMPLOYEES

Employees are responsible for the following: 
 
• Wearing proper respiratory protective devices as applicable; 

• Using engineering controls to reduce airborne exposure when possible; 

• Participating and assisting in employee exposure assessment studies; and 

• Complying with the CRA Respiratory Protection Program requirements. 
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6.0 PROGRAM ELEMENTS

6.1 SELECTION PROCEDURES 

A number of factors must be considered in the selection of the appropriate respiratory 
protection device.  This section outlines these factors. 
 
Once the need for a respirator has been identified, the basic steps for selecting a 
respirator are: 
 
1. Choose only approved respirators. 

2. Evaluate the anticipated respiratory hazards such as: 

2.1 Physical state (vapor or particulate). 

2.2 Contaminant type and concentration. 

2.3 Oxygen levels. 

3. Determine if the atmosphere is Immediately Dangerous to Life and Health 
(IDLH): 

3.1 If IDLH, you must use the most protective supplied-air devices. 

3.2 If not IDLH, you may use equipment other that the most protective 
supplied-air devices provided they are appropriate for the contaminant 
and concentration in question. 

 
 
6.2 RESPIRATOR APPROVAL 

Only respirators certified by the National Institute of Occupational Safety and Health 
(NIOSH) shall be used by CRA employees (29 CFR 1910.134(d)(1)(i)).  The certification 
must include the exact style of mask used, and approval of the cartridge type for air 
purifying respirators. 
 
 
6.3 TYPES OF RESPIRATORS

When respirators are used, the predominate type employed by CRA is the air-purifying 
device.  Infrequently, CRA utilizes air-supplied respirators.  These devices are used 
when United States Environmental Protection Agency (USEPA) Level B is specified in a 
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health and safety plan (HASP).  However, it is CRA's policy NOT to use compressors for 
the purpose of supplying breathing air. 
 
 
6.3.1 AIR-PURIFYING RESPIRATORS

These respirators remove air contaminants by filtering, absorbing, adsorbing, or 
chemical reaction with the contaminants as they pass through the respirator canister or 
cartridge.  This respirator is to be used only where adequate oxygen (19.5 to 23.5 percent 
by volume) is available.  Air-purifying respirators can be classified as follows: 
 
• Particulate removing respirators, which filter out dusts, fibers, fumes, and mists.  

These respirators may be single-use disposable respirators or respirators with 
replaceable filters; 

• Gas- and vapor-removing respirators, which remove specific individual 
contaminants or a combination of contaminants by absorption, adsorption, or by 
chemical reaction.  Gas masks and chemical-cartridge respirators are examples of 
gas- and vapor-removing respirators; and 

• Combination particulate/gas- and vapor-removing respirators, which combine the 
respirator characteristics of both kinds of air-purifying respirators. 

 
 
6.3.2 SUPPLIED-AIR RESPIRATORS

These respirators provide breathing air independent of the environment.  Such 
respirators are to be used when the contaminant has insufficient odor, taste, or irritating 
warning properties, or when the contaminant is of such high concentration or toxicity 
that an air-purifying respirator is inadequate.  Supplied-air respirators, also called 
air-line respirators, are classified as follows: 
 
• Demand - This respirator supplies air to the user on demand (inhalation) which 

creates a negative pressure within the facepiece.  Leakage into the facepiece may 
occur if there is a poor seal between the respirator and the user's face.  CRA does not 
own or use this type of device; 

• Pressure-Demand - This respirator maintains a continuous positive pressure within 
the facepiece, thus preventing leakage into the facepiece; and 
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• Continuous Flow - This respirator maintains a continuous flow of air through the 
facepiece and prevents leakage into the facepiece. 

 
 
6.3.3 SELF-CONTAINED BREATHING APPARATUS

This type of respirator allows the user complete independence from a fixed source of air 
and offers the greatest degree of protection but is also the most complex.  Training and 
practice in its use and maintenance is essential.  This type of device will be used in 
emergency situations or where United States Environmental Protection Agency 
(USEPA) Level A or B protection is required. 
 
 
6.4 AIR QUALITY FOR SUPPLIED-AIR RESPIRATORS

When any form of supplied-air respirator is used, the breathing air supply shall meet or 
exceed the American National Standard Institute (ANSI)/Compressed Gas Association 
(CGA-G7.1-1989) Standards for Grade D breathing air.  This air quality must be verified 
with the air supplier for quality control purposes.  This is accomplished by reviewing 
the paperwork from each supplier to make sure that the breathing air has been 
approved as Grade D.  Copies of this paperwork are maintained with the Equipment 
Manager in each CRA office that utilizes breathing air. 
 
 
6.5 HAZARD EVALUATION

The selection of the appropriate respirator to use must be appropriate for the respiratory 
hazards to which the employee is exposed (29 CFR 1910.134(d)(1)(i)).  This involves 
conducting a workplace assessment and selecting a respirator based on the hazards 
identified. 
 
At a minimum, the following data must be determined or reasonably estimated: 
 
• Oxygen concentration; 

• Presence and concentration of airborne contaminants; and 

• Physical form of airborne contaminants; either gasses, vapors, mists, or particulates. 
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6.5.1 IDLH ATMOSPHERES

An IDLH atmosphere is an atmosphere that poses an immediate threat to life, would 
cause irreversible adverse health effects, or would impair an individual's ability to 
escape from a dangerous atmosphere (29 CFR 1910.134(b)). 
 
Oxygen Deficiency 
 
Air Purifying Respirators (APRs) cannot be used at oxygen concentrations below 
19.5 percent; a Supplied Air Respirator (SAR) must be used.  The atmosphere is 
considered to be IDLH if the oxygen content is or may fall below the limits shown in 
Table 621 (29 CFR 1910.134(d)(2)(iii)). 
 

TABLE 6-1  OXYGEN DEFICIENT IDLH LEVELS 
 

Altitude (feet) Any Type of SAR Atmosphere Considered IDLH* 
Less than 3,001A 19.5% 16.0% 

3,001 - 4,000 19.5% 16.4% 

4,001 - 5,000 19.5% 17.1% 

5,001 - 6,000 19.5% 17.8% 

6,001 - 7,000 19.5% 18.5% 

7,001 - 8,000 19.5% 19.3% 

Over 8,000 19.5% 19.5% 

Over 14,000 19.5%; breathing air that is enriched in oxygen must be supplied 

* IDLH requires positive pressure SCBA or airline respirator with and escape bottle. 
 
 
6.5.2 NON-IDLH ATMOSPHERES

The respirator chosen for protection against airborne contaminants in a non-IDLH 
setting must protect the health of the employee under routine and reasonably 
foreseeable emergency conditions (29 CFR 1910.134(d)(3)(i)).  To properly select a 
respirator in this situation, the contaminant, the concentration, and physical form of 
contaminant must be known. 
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Concentration 
 
Respirators work by reducing, not eliminating, the concentration of contaminants in the 
worker's breathing zone.  The measure of how efficient a given respirator is in any 
situation is dependent on many variables, including the breathing rate and volume of 
the user, the fit of the respirator, and the efficiency of the cartridge.  Most practitioners 
use the concept of Assigned Protection Factors (APFs) to estimate how efficient a 
respirator is.  An APF is the measure of how efficient a particular respirator is in 
reducing worker exposure to an inhalation hazard.  For example, if the concentration of 
substance outside the respirator was 90 parts per million (ppm), and the respirator 
reduced the levels to 9 ppm, the respirator would have an APF of 10. 
 
OSHA, in the revisions to the Respiratory Protection Standard, reserved references to 
APFs for a future rulemaking.  In the interim, OSHA "...expects employers to take the 
best available information into account in selecting respirators.  OSHA itself will 
continue to refer to the NIOSH APFs..." (Federal Register Volume 63, No. 5, page 1204). 
 
NIOSH considers half-face APRs to have an APF of 10 and full face respirators to have 
an APF of 50.  Therefore, half-face APRs cannot be used in situations where the 
concentration exceeds ten times the permissible level, and full-face APRs cannot be used 
in atmospheres over 50 times this concentration. 
 
Physical Form 
 
APRs work by filtering contaminants out of the air breathed by the user.  This is why 
they cannot be used in areas of oxygen deficiency.  If an APR can be used, the selection 
of the correct cartridge to use on an APR depends on the form of the contaminant.  
Contaminants can either be gasses, like carbon monoxide or hydrogen sulfide, or 
particulates such as lead dust or asbestos. 
 
For protection against gasses and vapors, the following types of respirators may be used 
at CRA: 
 
• An APR that meets the following conditions: 

- The APR is equipped with an End of Service Life Indicator (ESLI) certified by 
NIOSH for the contaminant; or 
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- A cartridge change-out policy (Section 3.5) has been developed and 
implemented. 

 
For protection against dusts, fumes, and mists, the following types of respirators may be 
used: 
 
• An air purifying respirator with a filter certified by NIOSH as a High Efficiency 

Particulate Air (HEPA) filter. 
 
 
6.6 RESPIRATOR USE GUIDELINES

The following sections contain minimum requirements for the safe and effective use of 
respirators. 
 
Respirator Sealing Problems 
 
CRA employees may not use tight-fitting respirators when certain conditions prevent 
achieving a satisfactory seal (29 CFR 1910.134(g)(1)): 
 
• Any facial hair that comes between the sealing surface of the facepiece and the face 

or that interferes with valve function; 

• The wearing of a spectacle, a goggle, a face shield, a welding helmet, or other eye and 
face protective device that interferes with the seal; and 

• Scars, hollow temples, excessively protruding cheekbones, deep creases in facial skin, 
the absence of teeth or dentures, or unusual facial configurations that prevent sealing a 
respirator facepiece to a wearer's face. 

 
Respirator Sealing Tests 
 
CRA employees who plan to use a respirator equipped with a tight-fitting facepiece must 
check the seal of the respirator using a positive or negative pressure seal check, or 
equivalent means recommended by the manufacturer, before entering the potentially 
hazardous work area (29 CFR 1910.134(g)(1)(iii)).  Procedures for the seal check are 
included in Appendix D. 
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Facepiece Seal Protection 
 
The following minimum procedures must be followed to ensure that respirator seals are 
not compromised. 
 
• Employees with facial hair, scars, or any other condition that might interfere with the 

seal may not use a tight fitting respirator facepiece; 

• Corrective glasses or protective equipment cannot interfere with the respirator seal or 
function; and 

• If the seal should break in a hazardous area, the user shall exit the area to re-don the 
respirator and check the seal.  If the user experiences frequent seal breaks the 
respirator does not fit and the user must select and be fit tested for another. 

 
Evacuation Requirements 
 
Employees using respirators will return to an area of known clean air in the following 
conditions: 
 
• If the seal should break in a hazardous area, the user shall exit the area to re-don the 

respirator and check the seal.  If the user experiences frequent seal breaks the 
respirator does not fit and the user must select and be fit tested for another; 

• To wash their faces and respirator facepieces as necessary to prevent skin or eye 
irritation; 

• If vapor or gas breakthrough occurs, or changes in breathing resistance are noted, or 
signs of exposure are observed; 

• Monitoring instruments document changes in contamination concentrations that 
result in the need to upgrade protective equipment; and 

• Any sign of respirator damage or malfunction is noted. 
 
If breakthrough, damage, or malfunction has occurred, the employee cannot reenter the 
hazardous area without first servicing, repairing, or replacing, the respirator. 
 
Work In IDLH Atmospheres 
 
CRA will not be permitted to work in IDLH atmospheres. 
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6.6.1 CARTRIDGE CHANGE-OUT

Manufacturers provide APR cartridges to protect against a variety of typical airborne 
contaminants.  The types most often used at CRA are organic vapor cartridges, either 
alone or in combination with an acid gas cartridge, and HEPA cartridges. 
 
OSHA requires (29 CFR 1910.134(d)(3)(iii)(B)(2)) "If there is no ESLI appropriate for 
conditions in the employer's workplace, the employer implements a change schedule for 
canisters and cartridges that is based on objective information or data that will ensure 
that canisters and cartridges are changed before the end of their service life." 
 
The purpose of the cartridge change out policy is to prevent breakthrough or saturation 
of the cartridge absorbent or filter from occurring. 
 
CRA Cartridge Change-out Policy 
 
CRA will use the following procedures for cartridge changes: 
 
• The cartridge has exceeded the ESLI for the contaminant; 

• Cartridges have become damaged or defective; and 

• Cartridges will be changed/replaced in accordance with the site-specific HASP. 
 

Ultimately, the cartridge manufacturer has to be consulted to calculate/predict cartridge 
change-out procedures based on the chemicals of concern and the variable factors listed 
above.  This potentially will differ with each brand of respirator used at CRA. 
 
 
6.4 MEDICAL SURVEILLANCE

CRA personnel required to wear a respirator will be evaluated prior to initial use of 
respirators and then annually thereafter to determine their capability to wear a 
respirator.  The evaluation will be conducted by a physician or other licensed health care 
physician (PLHCP). 
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Medical Clearance 
 
CRA 's consulting PLHCP reviews the clinical data and any other required data and issues 
an opinion as to the employee's suitability to use a respirator. 
 
Additional Medical Evaluations 
 
Employees are provided with additional evaluations (29 CFR 1910.134(e)(7)) if: 
 
• The employee reports medical signs or symptoms that are related to ability to use a 

respirator; 

• Information from the Respiratory Protection Program, including observations made 
during fit tests and program evaluation, indicates a need for reevaluation; and 

• A change in workplace conditions that may result in a substantial increase in the 
physiological burden placed on an employee. 

 
 
6.5 RECORD KEEPING

A qualitative or quantitative fit test (QLFT or QNFT) must be used to determine the 
ability of employees to obtain a satisfactory fit with any tight-fitting facepiece prior to 
assignment (29 CFR 1910.134(f)).  The results of fit tests will then be used to select 
specific types, makes, and models of respirators appropriate for the wearers.  Employees 
may not use any tight-fitting facepiece without passing a fit test for that exact make and 
model of facepiece. 
 
Appendix C contains the OSHA required QLFT and QNFT protocols. 
 
Frequency of Testing 
 
Employees will be fit tested prior to initial use of a respirator, whenever a different size, 
style, make or model of facepiece is used, and at least annually thereafter 
(29 CFR 1910.134(f)(2)). 
 
Additional fit testing will be performed (29 CFR 1910.134(f)(3)) whenever the employee, 
the employee's supervisor, or the program administrator observes changes to the 
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employee's physical condition (scarring, facial hair, dental changes, significant weight 
changes, etc.) that might affect the fit of the respirator. 
 
If, subsequent to a successful fit test, the employee later determines the fit of the 
respirator to be unacceptable, the employee will be provided with a reasonable 
opportunity to select another respirator (29 CFR 1910.134(f)(4)). 
 
Qualitative Respirator Fit Tests 
 
A QLFT test determines the quality of the fit of a facepiece - either good or bad.  It cannot 
determine the actual protection factor of the equipment.  OSHA (29 CFR 1910.134(f)(6)) 
only allows QLFT testing for situations where a respirator fit factor of 100 or less is 
required.  The Protection Factor for a respirator is determined by dividing the fit factor 
by a safety margin of 10, so passing a QLFT qualifies a person as having a Protection 
Factor of 10 for that respirator. 
 
Therefore, any tight-fitting facepiece may be tested to an Assigned Protection Factor of 
10 using QLFT.  If a tight-fitting supplied air respirator is tested with a QLFT protocol, 
the respirator cannot be used in atmospheres over 10 times the permissible exposure 
level, and cannot be used in IDLH atmospheres, regardless of the type of respirator. 
 
Irritant Smoke Test 
 
The irritant smoke test can be used for both air-purifying respirators and 
atmosphere-supplying respirators.  When an air-purifying respirator is tested, it should 
be equipped with a HEPA filter.  The irritant smoke is produced by air flowing through 
a commercially available smoke tube normally used to check the performance of 
ventilation systems. 
 
Isoamyl Acetate Test 
 
The odorous vapor test can be used for both air-purifying respirators and 
atmosphere-supplying respirators.  When an air-purifying respirator is tested, it should 
be equipped with an organic vapor cartridge.  The person being fit tested will smell the 
banana-like odor of the isoamyl acetate if the fit of the respirator is unsatisfactory and 
report same to the test administrator. 
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Quantitative Respirator Fitting Test 
 
For a QNFT, the individual wears a respirator in an atmosphere containing a test agent 
in the form of an aerosol, vapor, or gas.  Instrumentation, which samples the test 
atmosphere and the air inside the respirator, is used to measure the penetration of the 
test agent into the respirator.  This method of testing determines the exact fit factor of 
the respirator on the person being tested.  For example, if the instruments measure a 
concentration of 1,000 ppm outside the facepiece and 1 ppm inside, that facepiece on 
that individual has a fit factor of 1,000. 
 
Any QNFT documenting a fit factor of 500 or greater may be used to validate the 
equipment to its maximum use concentration.  For example, NIOSH assigns an airline 
respirator without an escape bottle, operated in positive pressure mode, a Protection 
Factor of 1,000.  Any QNFT that documents the wearer exceeding a fit factor of 500 
would allow use of this respirator up to the 1,000 times the action level. 
 
Facial Hair 
 
OSHA mandates (29 CFR 1910.134 Appendix A) that fit testing cannot be done if there is 
any hair growth between the skin and the sealing surface of the respirator.  This includes 
stubble, beards, mustaches, or sideburns. 
 
Fit Test Procedures 
 
The following procedures must be followed when providing any QLFT of QNFT 
(Appendix A to 29 CFR 1910.134).  The test specific procedures are provided in 
Appendix C. 
 
1. The employee will be allowed to select a facepiece from a sufficient array of size, 

makes, and models of NIOSH certified respirators to ensure a correctly fitting 
and acceptable respirator.  The employee will be asked to select the facepiece 
with the most acceptable fit. 

2. The tester will then review respirator donning and doffing procedures with the 
employee.  A mirror is recommended to assist the employee in evaluating the fit 
of the respirator. 
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3. The employee will wear the facepiece for at least 5 minutes.  The employee will 
be furnished with written instructions for the exercise regimen during this 
period. 

4. If the respirator is a model unfamiliar to the employee, the tester will assist the 
employee in donning and doffing the facepiece several times to familiarize them 
with the unit. 

5. The tester and employee will check the following items for fit and comfort:  
Position and fit of mask on the nose; room for eye protection; room to talk; 
position of mask on face and cheeks; chin properly placed; appropriate strap 
tension; and slipping tendency. 

6. Employee will then conduct negative and positive pressure seal checks 
(Appendix D).  For a negative check, cover the inhalation valves and breathe in; 
the facepiece should collapse slightly.  For the positive check, cover the 
exhalation valve and breath out slightly (normally); the mask should bulge 
outward.  The employee should not feel any air escaping or entering the mask. 

7. If the employee routinely uses any safety equipment that might interfere with 
respirator fit (such as safety glasses with half-face respirators), it must be worn 
during the fit testing. 

8. The following test exercises will be conducted for 1 minute while standing, 
except for the grimace exercise that is conducted for 15 seconds: 

• Normal breathing; 

• Deep breathing; 

• Turn head slowly side to side; 

• Nod head slowly up and down; inhale when looking upwards; 

• Talk slowly and loudly enough to be heard by the instructor.  The employee 
can recite a story, count backwards from 100, read the 'rainbow passage' or 
another prepared script, etc.; 

• Grimace (smile or frown).  (NOTE:  OSHA states that this is required only for 
QNFT testing); 

• If possible, bend over from the waist.  Jogging in place may be used if the test 
conditions prevent bending; and 

• Normal breathing. 

9. If, at any time during the test the employee reports exposure to the challenge 
substance or the computerized QNFT test indicates failure, the test is to be 
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stopped, and the employee will be offered the opportunity to adjust the 
respirator or select a different one. 

 
Respirator Fit Test Records 
 
CRA will maintain records of respirator fit tests until the next test is taken (see 
Appendix F for form).  The following information will be documented during the fit test: 
 
• Name of employee being tested; 

• Type of fit test used; 

• Specific make, model, style, and size of respirator tested; 

• Date of test; and 

• Pass/Fail test results for QLFTs, or the fit factor and strip charts or other record for 
QNFTs. 
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7.0 RESPIRATOR MAINTENANCE

CRA employees will be responsible for cleaning and maintaining their personally assigned 
respirators. 
 
Cleaning and Sanitizing 
 
Employees shall clean and sanitize personally assigned respirators in accordance with the 
procedures outlined in Appendix E.  Non-personally assigned respirators shall be cleaned 
after each use by the user. 
 
Respirators used in fit testing shall be cleaned and sanitized between each use. 
 
Storage 
 
Respirators must be stored in a manner that will protect them against damage, 
contamination, dust, sunlight, extreme temperatures, excessive moisture, or damaging 
chemicals.  Respirators should also be stored to prevent distortion of rubber or other 
elastomeric parts.  Respirators must not be stored in such places as lockers and toolboxes 
unless they are protected as stated above. 
 
Inspection 
 
Each respirator must be inspected before each use and during cleaning to ensure it is in 
proper working condition.  These inspections are documented on the Inspection Record 
Form that is provided in Appendix G. 
 
A respirator inspection must include a check for respirator function; connection 
tightness; for the condition of the respiratory inlet covering, head harness, valves, 
connecting tubes, harness assemblies, filters, cartridges, canisters, ESLI, and shelf life 
date(s); and for the proper function of regulators, alarms, and other warning systems. 
 
Each rubber or other elastomeric part must be inspected for pliability and signs of 
deterioration. 
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Part Replacement and Repair 
 
Parts replacement may be performed by the employee to whom the respirator is 
assigned in accordance with the manufacturer's procedures.  Replacement parts must be 
only those designed for the specific respirator being repaired. 
 
Respirator repair, beyond user-serviceable parts, will be performed by trained and 
authorized third parties.  Reducing or admission valves must be returned to the 
manufacturer or to a trained technician for repair or adjustment.  Instrumentation for 
valve tests must be approved by the manufacturer. 
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8.0 EMPLOYEE TRAINING

CRA will provide training to all employees participating in the Respiratory Protection 
Program.  This training will be provided at: 
 
• The time of initial employment; 

• Annually; 

• Whenever changes in respiratory protective equipment or respiratory hazards in the 
workplace occur; 

• Whenever inadequate employee knowledge or use of the respirator indicates that the 
employee has not retained the requisite understanding or skills required to wear 
respiratory protection equipment; and 

• Whenever any other situation in which retraining appears necessary to ensure safe 
respirator usage. 

 
The training program shall include the following elements: 
 
• The basic elements of the CRA Respiratory Protection Program; 

• Responsibilities of managers and employees; 

• The criteria for selecting respirators; 

• Proper inspection procedures for respirators; 

• Maintenance and storage of respirators; 

• Regulations concerning respirator use, including a review of 29 CFR 1910.134; 

• A review of forms to be used for respirator fit tests, training records, and respirator 
inspection records; 

• The reason(s) respiratory protection is required on the work sites; 

• The general nature, extent, and effects of respiratory hazards to which the person 
may be exposed; 

• A discussion of possible engineering controls as they relate to the types of work sites 
with which CRA employees are involved; 

• An explanation of the operation, capabilities, and limitations of the respirator 
selected; and 

• Instruction in donning, checking the fit of, wearing, and use of respirators. 
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The successful completion of the training program shall be documented and kept on file. 
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9.0 PROGRAM EVALUATION AND DOCUMENT CONTROL

Evaluations of our workplaces are conducted periodically to ensure compliance with 
CRA's Respiratory Protection Program and its effectiveness.  Employees are questioned 
about fitting, selection, use and maintenance of the respirators that they wear.  This 
program will be reviewed and updated as necessary, at a frequency necessary to 
maintain its effectiveness.  The responsibility for maintenance of this program belongs to 
the Corporate Safety and Health Manager. 
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APPENDIX A –DEFINITIONS AND ABBREVIATIONS 
 
 
ACGIH American Conference of Governmental Industrial Hygienists 

Aerodynamic 
diameter 

The diameter of a unit density sphere having the same settling velocity 
as the particle in question, whatever the shape and density. 

Aerosol A system consisting of particles, solid or liquid, suspended in air. 

Air-regulating valve An adjustable valve used to regulate, but which cannot completely shut 
off, the airflow to the facepiece, helmet, hood, or suit of an air-line 
respirator. 

Air-supply device  A hand- or motor-operated blower for the hose mask, or a compressor 
or other source of respirable air for the air-line respirator. 

Anesthetic A substance that causes loss of feeling and sensation with 
unconsciousness and death possible (for example:  nitrous oxide, 
hydrocarbons, and ethers).  Some anesthetics injure body organs (for 
example:  Carbon tetrachloride (liver and kidneys), chloroform (liver 
and heart), benzene (bone marrow), and carbon disulfide (nervous 
system)). 

ANSI American National Standards Institute 

Approved Tested and listed as satisfactory by the National Institute of 
Occupational Safety and Health (NIOSH) of the U.S. Department of 
Health and Human Services 

Asphyxiant A substance that interferes with utilization of oxygen in the body. 

Asphyxiant - 
chemical 

A substance that in low concentrations interferes with supply or 
utilization of oxygen in the body (for example:  carbon monoxide, 
hydrogen cyanide, cyanogen, and nitriles). 

Asphyxiant - simple A physiologically inert substance that dilutes oxygen in the air (for 
example:  nitrogen, hydrogen, helium, and methane). 

Breathing tube A tube through which air or oxygen flows to the facepiece, mouthpiece, 
helmet, hood, or suit. 

Canister 
(air-purifying) 

A container with a filter, sorbent, or catalyst, or any combination 
thereof, that removes specific contaminants from the air drawn through 
it. 
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Carcinogen A substance known to produce cancer in some individuals following a 
latent period (for example:  Asbestos, chromates, or radioactive 
particulates). 

Cartridge A small, air-purifying, canister. 

Catalyst In respirator use, a substance that converts a toxic gas (or vapor) into a 
less toxic gas (or vapor). 

Ceiling concentration The concentration of an airborne substance that must not be exceeded. 

Confined space Any space with limited means of egress subject to toxic or flammable 
contaminant accumulation or to an oxygen deficient atmosphere.  
Confined spaces include but are not limited to storage tanks, process 
vessels, bins, boilers, ventilation or exhaust ducts, sewers, underground 
utility vaults, tunnels, pipelines and open top spaces more than 4 feet 
deep, such as pits, tubes, vaults and vessels. 

Contaminant A harmful, irritating, or nuisance material that is foreign to the normal 
atmosphere. 

Demand A type of self-contained breathing apparatus or air-line respirator that 
functions due to negative pressure created by inhalation (i.e., air flow 
into the facepiece on "demand"). 

DOP Dioctyl phthalate, a particulate with a fairly uniform size of about 
0.3 micrometers and used in testing HEPA filters. 

Dust A solid particle suspended in air, generated by handling, drilling, 
crushing, grinding, rapid impact, detonation, or decrepitation of 
organic or inorganic materials such as rock, ore, metal, coal, wood, 
grain, and etc. 

Emergency respirator A respirator available to be worn when a hazardous atmosphere 
suddenly occurs that requires immediate use of a respirator either for 
escape from the hazardous atmosphere or for entry into the hazardous 
atmosphere. 

Exhalation valve A device that allows exhaled air to leave a respirator and prevents 
outside air from entering through the valve. 

Eyepiece A gas-tight, transparent window(s) in a full facepiece, helmet, hood, or 
suit, through which the wearer may see. 

Face shield A device worn in front of the eyes and a portion of, or all of, the face, 
whose predominant function is protection of the eyes and the face. 
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Facepiece That portion of a respirator that covers the wearer's nose and mouth in 
quarter-mask (above the chin) or half-mask (under the chin) facepiece 
or that covers the nose, mouth, and eyes in a full facepiece.  It is 
designed to make a gas-tight or particle-tight fit with the face and 
includes the headbands, exhalation valve(s), and connections for an 
air-purifying device or respirable gas source, or both. 

Fibrosis (producing 
dust) 

Dust that, when inhaled, deposited, and retained in the lungs, may 
result in fibrotic growth that may cause reduced pulmonary function. 

Filter A media component used in respirators to remove solid or liquid 
particles from inspired air. 

Fog A mist of sufficient concentration to perceptibly obscure vision. 

Fume Solid particles suspended in air, generated by condensation from the 
gaseous state, generally after volatilization from molten metals, etc., 
and often accompanied by a chemical reaction such as oxidation.  

Gas An aeriform fluid that is in the gaseous state at ordinary temperature 
and pressure. 

Goggle A device with contour-shaped eyecups and glass or plastic lenses worn 
over eyes and held in place by a headband or other suitable means for 
protection of the eyes and eye sockets. 

Hazardous 
atmosphere 

Any atmosphere, either immediately or not immediately dangerous to 
life or health, which is oxygen deficient or contains a toxic or 
disease-producing contaminant. 

Head harness That part of a facepiece assembly that secures the facepiece to the 
wearer. 

Helmet That portion of a respirator that shields the eyes, face, neck, and other 
parts of the head. 

HEPA High-efficiency particulate air filter 

HEPA High efficiency particulate air filter that removes 99.97 percent or more 
of monodisperse dioctyl phthalate (DOP) particles with a mean particle 
diameter of 0.3 micrometer from air. 

Hood That portion of a respirator that completely covers the head, neck, and 
portions of the shoulders. 

HSM Area Health and Safety Manager 
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IDLH Immediately dangerous to life or health 

IDLH Immediately dangerous to life or health.  Any atmosphere that poses an 
immediate hazard to life or produces immediate irreversible 
debilitating effects on health. 

Inhalation valve A device that allows respirable air to enter a respirator and prevents 
exhaled air from leaving the respirator through the valve. 

Irrespirable Unfit for breathing. 

Irritant Corrosive in action.  May cause irritation and inflammation of parts of 
the respiratory system (also skin and eyes) and pulmonary edema. 

Maximum use limit Refers to filters, cartridges, or canisters.  The maximum concentration of 
a contaminant for which an air-purifying filter, cartridge, or canister is 
approved for use. 

Mist Liquid droplets suspended in air, generated by condensation from the 
gaseous to the liquid state or by breaking up a liquid into a dispersed 
state, such as by splashing, foaming, or atomizing. 

Mouthpiece That portion of a respirator that is held in the wearer's mouth and is 
connected to an air-purifying device or respirable gas source, or both.  It 
is designed to make a gas-tight or particle-tight fit with the mouth. 

MPCa Maximum permissible air-borne concentration.  These concentrations 
are set by the National Committee on Radiation Protection.  They are 
recommended maximum average concentrations of radionuclides to 
which a worker may be exposed, assuming that he/she works 8 hours a 
day, 5 days a week, and 50 weeks a year. 

MSHA Mines Safety and Health Administration 

Negative pressure 
respirator 

A respirator in which the air pressure inside the respiratory inlet 
covering is positive during exhalation in relation to the air pressure of 
the outside atmosphere and negative during inhalation in relation to 
the air pressure of the outside atmosphere. 

NIOSH National Institute of Occupational Safety & Health 

Nonroutine respirator 
use 

Wearing a respirator when carrying out a special task that occurs 
infrequently. 

Nose clamp A device used to close the nostrils of a worker wearing a respirator 
equipped with a mouthpiece (sometimes called a nose clip). 
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Not IDLH  Not immediately dangerous to life or health.  Any hazardous 
atmosphere that may produce physical discomfort immediately, 
chronic poisoning after repeated exposure, or acute adverse 
physiological symptoms after prolonged exposure. 

Odor threshold limit The lowest concentration of a contaminant in air that can be detected by 
the olfactory sense. 

OSHA Occupational Safety and Health Administration 

Oxygen 
deficiency-not  IDLH 

An atmosphere having an oxygen concentration below the minimum 
legal requirement of 19.5 percent by volume for respirable air at 
sea-level conditions, but above that which is immediately dangerous to 
life or health. 

PAPR Powered air purifying respirator 

Particulate matter A suspension of fine solid or liquid particles in air, for example:  Dust, 
fog, fume, mist, smoke, or spray.  Particulate matter suspended in air is 
commonly known as an aerosol. 

PEL Permissible exposure limit 

Permissible exposure 
limit (PEL) 

The legally established time-weighted average (TWA) concentration or 
ceiling concentration of a contaminant that shall not be exceeded. 

Pneumoconiosis-prod
ucing dust 

Dust that, when inhaled, deposited, and retained in the lungs, may 
produce signs, symptoms, and findings of pulmonary disease. 

Positive-pressure 
respirator 

A respirator in which the air pressure inside the respiratory inlet 
covering is positive in relation to the air pressure of the outside 
atmosphere during exhalation and inhalation. 

Pressure demand Similar to a demand-type respirator but designed to maintain positive 
pressure in the facepiece at all times. 

Protection factor The ratio of the ambient concentration of an airborne substance to the 
concentration of the substance inside the respirator at the breathing 
zone of the wearer.  The protection factor is a measure of the degree of 
protection provided to the wearer by a respirator. 

Resistance Opposition to the flow of air, as through a canister, cartridge, 
particulate filter, orifice, valve, or hose. 

Respirable Suitable for breathing. 
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Respirator A device designed to protect the wearer from the inhalation of harmful 
atmospheres. 

Respiratory inlet 
covering 

That portion of a respirator that connects the wearer's respiratory tract 
to an air-purifying device or respirable gas source, or both.  It may be a 
facepiece, helmet, hood, suit, or mouthpiece/nose clamp. 

Routine respirator 
use  

Wearing a respirator as a normal procedure when carrying out a 
regular and frequently repeated task. 

Sanitization The removal of dirt and the inhibiting of the action of agents that cause 
infection or disease. 

SAR Supplied air respirators 

SCBA Self-contained breathing apparatus 

Sensitizers Substances that cause increased probability of physiological reactions 
(for example, isocyanates or epoxy resins systems). 

Service life The period of time that a respirator provides adequate protection to the 
wearer - for example, the period of time that an air-purifying device is 
effective for removing a harmful substance from inspired air. 

Smoke A system that includes the products of combustion, pyrolysis, or 
chemical reaction of substances in the form of visible and invisible solid 
and liquid particles and gaseous products in air.  Smoke is usually of 
sufficient concentration to perceptibly obscure vision. 

Sorbent A material contained in cartridge or canister that removes toxic gases 
and vapors from the inhaled air. 

Spray A liquid, mechanically produced, particle with sizes generally in the 
visible or macroscopic range. 

STEL A STEL is defined as a 15-minute time-weighted average exposure that 
should not be exceeded at any time during a work day even if the 
8-hour time-weighted average is within the TLV.  Exposures at the 
STEL should not be longer than 15 minutes and should not be repeated 
more than four times per day.  There should be at least 60 minutes 
between successive exposures at the STEL. 

Supplied-air suit A suit impermeable to most particulate and gaseous contaminants and 
provided with an adequate supply of respirable air. 
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Systemic poisons Substances that damage organs and systems in the body (for example:  
Mercury (nervous system and various organs), phosphorus (bone), 
hydrogen sulfide (respiratory paralysis), and arsine (red blood cells and 
liver). 

Time-weighted 
average 

The average concentration of a contaminant in air during a specific time 
period. 

TLV Threshold limit value 

TLV Threshold Limit Value.  Refers to the airborne concentration of a 
substance and represents conditions to which it is believed nearly all 
workers may be repeatedly exposed day after day without adverse 
effect.  Due to the wide variation in individual susceptibility, usually a 
small percentage of workers may experience discomfort from some 
substances at or below the threshold limit. 

TLV-C Threshold limit value - ceiling 

TLV-c A listed value bearing a "c" designation refers to a "ceiling" value that 
should NOT be exceeded without appropriate respiratory protection.  
ALL values should fluctuate below this listed value.  This, in effect, 
makes the "c" designation a maximum allowable concentration. 

TLV-STEL Threshold limit value - short term exposure limit 

TLV-STEL Threshold limit value - short-term exposure limit.  The concentration to 
which workers can be exposed continuously for a short period of time 
without suffering from 1) irritation, 2) chronic or irreversible tissue 
damage, or 3) narcosis of sufficient degree to increase the likelihood of 
accidental injury, impair self-rescue, or materially reduce work 
efficiency, and provided that the daily TLV-TWA is not exceeded. 

TLV-TWA Threshold limit value - time weighted average 

TLV-TWA Threshold limit value - time weighted average.  The time-weighted 
average concentration for a normal 8-hour workday and a 40-hour 
work week to which nearly all workers may be repeatedly exposed, day 
after day, without adverse effect. 

Valve A device that controls the pressure, direction, or rate of flow of air or 
oxygen. 

Vapor The gaseous state of a substance that is solid or liquid at ordinary 
temperature and pressure. 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

 
 

 
  
 

400012 (3) Respiratory Protection Program Rev. 3 - 12/16/2005-38443 (8) A-8 CONESTOGA-ROVERS & ASSOCIATES 

Welding helmet A device designed to provide protection for the eyes and face against 
intense radiant energy and molten metal splatter encountered in the 
welding and cutting of metals. 

Window indicator A device on a cartridge or canister that visually denotes the service life 
of the cartridge or canister. 
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APPENDIX B – OSHA RESPIRATORY PROTECTION PROGRAM REGULATIONS 
 
 
29 CFR 1910.134  Respiratory Protection. 
 
[Added at 63 FR 1270, Jan. 8, 1998] 

This section applies to General Industry (part 1910), Shipyards (part 1915), Marine Terminals 
(part 1917), Longshoring (part 1918), and Construction (part 1926). 

(a) Permissible practice. 

(1) In the control of those occupational diseases caused by breathing air contaminated with 
harmful dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective shall 
be to prevent atmospheric contamination. This shall be accomplished as far as feasible by 
accepted engineering control measures (for example, enclosure or confinement of the operation, 
general and local ventilation, and substitution of less toxic materials). When effective 
engineering controls are not feasible, or while they are being instituted, appropriate respirators 
shall be used pursuant to this section. 

(2) Respirators shall be provided by the employer when such equipment is necessary to protect 
the health of the employee. The employer shall provide the respirators which are applicable and 
suitable for the purpose intended. The employer shall be responsible for the establishment and 
maintenance of a respiratory protection program which shall include the requirements outlined 
in paragraph (c) of this section. 

(b) Definitions. The following definitions are important terms used in the respiratory protection 
standard in this section. 

Air-purifying respirator means a respirator with an air-purifying filter, cartridge, or canister that 
removes specific air contaminants by passing ambient air through the air-purifying element. 

Assigned protection factor (APF) [Reserved] 

Atmosphere-supplying respirator means a respirator that supplies the respirator user with 
breathing air from a source independent of the ambient atmosphere, and includes supplied-air 
respirators (SARs) and self-contained breathing apparatus (SCBA) units. 

Canister or cartridge means a container with a filter, sorbent, or catalyst, or combination of these 
items, which removes specific contaminants from the air passed through the container. 

Demand respirator means an atmosphere-supplying respirator that admits breathing air to the 
facepiece only when a negative pressure is created inside the facepiece by inhalation. 

Emergency situation means any occurrence such as, but not limited to, equipment failure, rupture 
of containers, or failure of control equipment that may or does result in an uncontrolled 
significant release of an airborne contaminant. 
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Employee exposure means exposure to a concentration of an airborne contaminant that would 
occur if the employee were not using respiratory protection. 

End-of-service-life indicator (ESLI) means a system that warns the respirator user of the approach 
of the end of adequate respiratory protection, for example, that the sorbent is approaching 
saturation or is no longer effective. 

Escape-only respirator means a respirator intended to be used only for emergency exit. 

Filter or air purifying element means a component used in respirators to remove solid or liquid 
aerosols from the inspired air. 

Filtering facepiece (dust mask) means a negative pressure particulate respirator with a filter as an 
integral part of the facepiece or with the entire facepiece composed of the filtering medium. 

Fit factor means a quantitative estimate of the fit of a particular respirator to a specific 
individual, and typically estimates the ratio of the concentration of a substance in ambient air to 
its concentration inside the respirator when worn. 

Fit test means the use of a protocol to qualitatively or quantitatively evaluate the fit of a 
respirator on an individual. (See also Qualitative fit test QLFT and Quantitative fit test QNFT.) 

Helmet means a rigid respiratory inlet covering that also provides head protection against 
impact and penetration. 

High efficiency particulate air (HEPA) filter means a filter that is at least 99.97% efficient in 
removing monodisperse particles of 0.3 micrometers in diameter. The equivalent NIOSH 42 
CFR 84 particulate filters are the N100, R100, and P100 filters. 

Hood means a respiratory inlet covering that completely covers the head and neck and may also 
cover portions of the shoulders and torso. 

Immediately dangerous to life or health (IDLH) means an atmosphere that poses an immediate 
threat to life, would cause irreversible adverse health effects, or would impair an individual's 
ability to escape from a dangerous atmosphere. 

Interior structural firefighting means the physical activity of fire suppression, rescue or both, 
inside of buildings or enclosed structures which are involved in a fire situation beyond the 
incipient stage. (See 29 CFR 1910.155) 

Loose-fitting facepiece means a respiratory inlet covering that is designed to form a partial seal 
with the face. 

Maximum use concentration (MUC) [Reserved]. 

Negative pressure respirator (tight fitting) means a respirator in which the air pressure inside the 
facepiece is negative during inhalation with respect to the ambient air pressure outside the 
respirator. 
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Oxygen deficient atmosphere means an atmosphere with an oxygen content below 19.5% by 
volume. 

Physician or other licensed health care professional (PLHCP) means an individual whose legally 
permitted scope of practice (i.e., license, registration, or certification) allows him or her to 
independently provide, or be delegated the responsibility to provide, some or all of the health 
care services required by paragraph (e) of this section. 

Positive pressure respirator means a respirator in which the pressure inside the respiratory inlet 
covering exceeds the ambient air pressure outside the respirator. 

Powered air-purifying respirator (PAPR) means an air-purifying respirator that uses a blower to 
force the ambient air through air-purifying elements to the inlet covering. 

Pressure demand respirator means a positive pressure atmosphere-supplying respirator that 
admits breathing air to the facepiece when the positive pressure is reduced inside the facepiece 
by inhalation. 

Qualitative fit test (QLFT) means a pass/fail fit test to assess the adequacy of respirator fit that 
relies on the individual's response to the test agent. 

Quantitative fit test (QNFT) means an assessment of the adequacy of respirator fit by numerically 
measuring the amount of leakage into the respirator. 

Respiratory inlet covering means that portion of a respirator that forms the protective barrier 
between the user's respiratory tract and an air-purifying device or breathing air source, or both. 
It may be a facepiece, helmet, hood, suit, or a mouthpiece respirator with nose clamp. 

Self-contained breathing apparatus (SCBA) means an atmosphere-supplying respirator for which 
the breathing air source is designed to be carried by the user. 

Service life means the period of time that a respirator, filter or sorbent, or other respiratory 
equipment provides adequate protection to the wearer. 

Supplied-air respirator (SAR) or airline respirator means an atmosphere-supplying respirator for 
which the source of breathing air is not designed to be carried by the user. 

This section means this respiratory protection standard. 

Tight-fitting facepiece means a respiratory inlet covering that forms a complete seal with the face. 

User seal check means an action conducted by the respirator user to determine if the respirator is 
properly seated to the face. 

(c) Respiratory protection program. This paragraph requires the employer to develop and 
implement a written respiratory protection program with required worksite-specific procedures 
and elements for required respirator use. The program must be administered by a suitably 
trained program administrator. In addition, certain program elements may be required for 
voluntary use to prevent potential hazards associated with the use of the respirator. The Small 
Entity Compliance Guide contains criteria for the selection of a program administrator and a 
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sample program that meets the requirements of this paragraph. Copies of the Small Entity 
Compliance Guide will be available on or about April 8, 1998 from the Occupational Safety and 
Health Administration's Office of Publications, Room N 3101, 200 Constitution Avenue, NW, 
Washington, DC, 20210 (202-219-4667). 

(1) In any workplace where respirators are necessary to protect the health of the employee or 
whenever respirators are required by the employer, the employer shall establish and implement 
a written respiratory protection program with worksite-specific procedures. The program shall 
be updated as necessary to reflect those changes in workplace conditions that affect respirator 
use. The employer shall include in the program the following provisions of this section, as 
applicable: 

(i) Procedures for selecting respirators for use in the workplace; 

(ii) Medical evaluations of employees required to use respirators; 

(iii) Fit testing procedures for tight-fitting respirators; 

(iv) Procedures for proper use of respirators in routine and reasonably foreseeable emergency 
situations; 

(v) Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing, 
discarding, and otherwise maintaining respirators; 

(vi) Procedures to ensure adequate air quality, quantity, and flow of breathing air for 
atmosphere-supplying respirators; 

(vii) Training of employees in the respiratory hazards to which they are potentially exposed 
during routine and emergency situations; 

(viii) Training of employees in the proper use of respirators, including putting on and removing 
them, any limitations on their use, and their maintenance; and 

(ix) Procedures for regularly evaluating the effectiveness of the program. 

(2) Where respirator use is not required: 

(i) An employer may provide respirators at the request of employees or permit employees to 
use their own respirators, if the employer determines that such respirator use will not in itself 
create a hazard. If the employer determines that any voluntary respirator use is permissible, the 
employer shall provide the respirator users with the information contained in Appendix D to 
this section ("Information for Employees Using Respirators When Not Required Under the 
Standard"); and 

(ii) In addition, the employer must establish and implement those elements of a written 
respiratory protection program necessary to ensure that any employee using a respirator 
voluntarily is medically able to use that respirator, and that the respirator is cleaned, stored, and 
maintained so that its use does not present a health hazard to the user. Exception: Employers 
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are not required to include in a written respiratory protection program those employees whose 
only use of respirators involves the voluntary use of filtering facepieces (dust masks). 

(3) The employer shall designate a program administrator who is qualified by appropriate 
training or experience that is commensurate with the complexity of the program to administer 
or oversee the respiratory protection program and conduct the required evaluations of program 
effectiveness. 

(4) The employer shall provide respirators, training, and medical evaluations at no cost to the 
employee. 

(d) Selection of respirators. This paragraph requires the employer to evaluate respiratory 
hazard(s) in the workplace, identify relevant workplace and user factors, and base respirator 
selection on these factors. The paragraph also specifies appropriately protective respirators for 
use in IDLH atmospheres, and limits the selection and use of air-purifying respirators. 

(1) General requirements. 

(i) The employer shall select and provide an appropriate respirator based on the respiratory 
hazard(s) to which the worker is exposed and workplace and user factors that affect respirator 
performance and reliability. 

(ii) The employer shall select a NIOSH-certified respirator. The respirator shall be used in 
compliance with the conditions of its certification. 

(iii) The employer shall identify and evaluate the respiratory hazard(s) in the workplace; this 
evaluation shall include a reasonable estimate of employee exposures to respiratory hazard(s) 
and an identification of the contaminant's chemical state and physical form. Where the 
employer cannot identify or reasonably estimate the employee exposure, the employer shall 
consider the atmosphere to be IDLH. 

(iv) The employer shall select respirators from a sufficient number of respirator models and 
sizes so that the respirator is acceptable to, and correctly fits, the user. 

(2) Respirators for IDLH atmospheres. 

(i) The employer shall provide the following respirators for employee use in IDLH atmospheres: 

(A) A full facepiece pressure demand SCBA certified by NIOSH for a minimum service life of 
thirty minutes, or 

(B) A combination full facepiece pressure demand supplied-air respirator (SAR) with auxiliary 
self-contained air supply. 

(ii) Respirators provided only for escape from IDLH atmospheres shall be NIOSH-certified for 
escape from the atmosphere in which they will be used. 

(iii) All oxygen-deficient atmospheres shall be considered IDLH. Exception: If the employer 
demonstrates that, under all foreseeable conditions, the oxygen concentration can be 
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maintained within the ranges specified in Table II of this section (i.e., for the altitudes set out in 
the table), then any atmosphere-supplying respirator may be used. 

(3) Respirators for atmospheres that are not IDLH. 

(i) The employer shall provide a respirator that is adequate to protect the health of the employee 
and ensure compliance with all other OSHA statutory and regulatory requirements, under 
routine and reasonably foreseeable emergency situations. 

(A) Assigned Protection Factors (APFs) [Reserved] 

(B) Maximum Use Concentration (MUC) [Reserved] 

(ii) The respirator selected shall be appropriate for the chemical state and physical form of the 
contaminant. 

(iii) For protection against gases and vapors, the employer shall provide: 

(A) An atmosphere-supplying respirator, or 

(B) An air-purifying respirator, provided that: 

Table II 
Altitude (ft.) Oxygen deficient Atmospheres (%02) 

for which the employer may rely on 
atmosphere-supplying respirators 

Less than 3,001 16.0 - 19.5 
3,001 - 4,000 16.4 - 19.5 
4,001 - 5,000 17.1 - 19.5 
5,001 - 6,000 17.8 - 19.5 
6,001 - 7,000 18.5 - 19.5 
7,001-8,0001 19.3 - 19.5 
 
(1) The respirator is equipped with an end-of-service-life indicator (ESLI) certified by NIOSH 
for the contaminant; or 

(2) If there is no ESLI appropriate for conditions in the employer's workplace, the employer 
implements a change schedule for canisters and cartridges that is based on objective 
information or data that will ensure that canisters and cartridges are changed before the end of 
their service life. The employer shall describe in the respirator program the information and 
data relied upon and the basis for the canister and cartridge change schedule and the basis for 
reliance on the data. 

(iv) For protection against particulates, the employer shall provide: 

(A) An atmosphere-supplying respirator; or 
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(B) An air-purifying respirator equipped with a filter certified by NIOSH under 30 CFR part 11 
as a high efficiency particulate air (HEPA) filter, or an air-purifying respirator equipped with a 
filter certified for particulates by NIOSH under 42 CFR part 84; or 

(C) For contaminants consisting primarily of particles with mass median aerodynamic 
diameters (MMAD) of at least 2 micrometers, an air-purifying respirator equipped with any 
filter certified for particulates by NIOSH. 

TABLE I.—ASSIGNED PROTECTION  FACTORS [Reserved] 

 
1  Above 8,000 feet the exception does not apply. Oxygen-enriched breathing air must be 
supplied above 14,000 feet. 

(e) Medical evaluation. Using a respirator may place a physiological burden on employees that 
varies with the type of respirator worn, the job and workplace conditions in which the 
respirator is used, and the medical status of the employee. Accordingly, this paragraph specifies 
the minimum requirements for medical evaluation that employers must implement to 
determine the employee's ability to use a respirator. 

(1) General. The employer shall provide a medical evaluation to determine the employee's ability 
to use a respirator, before the employee is fit tested or required to use the respirator in the 
workplace. The employer may discontinue an employee's medical evaluations when the 
employee is no longer required to use a respirator. 

(2) Medical evaluation procedures. 

(i) The employer shall identify a physician or other licensed health care professional (PLHCP) to 
perform medical evaluations using a medical questionnaire or an initial medical examination 
that obtains the same information as the medical questionnaire. 

(ii) The medical evaluation shall obtain the information requested by the questionnaire in 
Sections 1 and 2, Part A of Appendix C of this section. 

(3) Follow-up medical examination. 

(i) The employer shall ensure that a follow-up medical examination is provided for an employee 
who gives a positive response to any question among questions 1 through 8 in Section 2, Part A 
of Appendix C or whose initial medical examination demonstrates the need for a follow-up 
medical examination. 

(ii) The follow-up medical examination shall include any medical tests, consultations, or 
diagnostic procedures that the PLHCP deems necessary to make a final determination. 

(4) Administration of the medical questionnaire and examinations. 

(i) The medical questionnaire and examinations shall be administered confidentially during the 
employee's normal working hours or at a time and place convenient to the employee. The 
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medical questionnaire shall be administered in a manner that ensures that the employee 
understands its content. 

(ii) The employer shall provide the employee with an opportunity to discuss the questionnaire 
and examination results with the PLHCP. 

(5) Supplemental information for the PLHCP. 

(i) The following information must be provided to the PLHCP before the PLHCP makes a 
recommendation concerning an employee's ability to use a respirator: 

(A) The type and weight of the respirator to be used by the employee; 

(B) The duration and frequency of respirator use (including use for rescue and escape); 

(C) The expected physical work effort; 

(D) Additional protective clothing and equipment to be worn; and 

(E) Temperature and humidity extremes that may be encountered. 

(ii) Any supplemental information provided previously to the PLHCP regarding an employee 
need not be provided for a subsequent medical evaluation if the information and the PLHCP 
remain the same. 

(iii) The employer shall provide the PLHCP with a copy of the written respiratory protection 
program and a copy of this section. 

Note to Paragraph (e)(5)(iii): When the employer replaces a PLHCP, the employer must ensure 
that the new PLHCP obtains this information, either by providing the documents directly to the 
PLHCP or having the documents transferred from the former PLHCP to the new PLHCP. 
However, OSHA does not expect employers to have employees medically reevaluated solely 
because a new PLHCP has been selected. 

(6) Medical determination. In determining the employee's ability to use a respirator, the employer 
shall: 

(i) Obtain a written recommendation regarding the employee's ability to use the respirator from 
the PLHCP. The recommendation shall provide only the following information: 

(A) Any limitations on respirator use related to the medical condition of the employee, or 
relating to the workplace conditions in which the respirator will be used, including whether or 
not the employee is medically able to use the respirator; 

(B) The need, if any, for follow-up medical evaluations; and 

(C) A statement that the PLHCP has provided the employee with a copy of the PLHCP's written 
recommendation. 

(ii) If the respirator is a negative pressure respirator and the PLHCP finds a medical condition 
that may place the employee's health at increased risk if the respirator is used, the employer 
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shall provide a PAPR if the PLHCP's medical evaluation finds that the employee can use such a 
respirator; if a subsequent medical evaluation finds that the employee is medically able to use a 
negative pressure respirator, then the employer is no longer required to provide a PAPR. 

(7) Additional medical evaluations. At a minimum, the employer shall provide additional medical 
evaluations that comply with the requirements of this section if: 

(i) An employee reports medical signs or symptoms that are related to ability to use a respirator; 

(ii) A PLHCP, supervisor, or the respirator program administrator informs the employer that an 
employee needs to be reevaluated; 

(iii) Information from the respiratory protection program, including observations made during 
fit testing and program evaluation, indicates a need for employee reevaluation; or 

(iv) A change occurs in workplace conditions (e.g., physical work effort, protective clothing, 
temperature) that may result in a substantial increase in the physiological burden placed on an 
employee. 

(f) Fit testing. This paragraph requires that, before an employee may be required to use any 
respirator with a negative or positive pressure tight-fitting facepiece, the employee must be fit 
tested with the same make, model, style, and size of respirator that will be used. This paragraph 
specifies the kinds of fit tests allowed, the procedures for conducting them, and how the results 
of the fit tests must be used. 

(1) The employer shall ensure that employees using a tight-fitting facepiece respirator pass an 
appropriate qualitative fit test (QLFT) or quantitative fit test (QNFT) as stated in this paragraph. 

(2) The employer shall ensure that an employee using a tight-fitting facepiece respirator is fit 
tested prior to initial use of the respirator, whenever a different respirator facepiece (size, style, 
model or make) is used, and at least annually thereafter. 

(3) The employer shall conduct an additional fit test whenever the employee reports, or the 
employer, PLHCP, supervisor, or program administrator makes visual observations of, changes 
in the employee's physical condition that could affect respirator fit. Such conditions include, but 
are not limited to, facial scarring, dental changes, cosmetic surgery, or an obvious change in 
body weight. 

(4) If after passing a QLFT or QNFT, the employee subsequently notifies the employer, program 
administrator, supervisor, or PLHCP that the fit of the respirator is unacceptable, the employee 
shall be given a reasonable opportunity to select a different respirator facepiece and to be 
retested. 

(5) The fit test shall be administered using an OSHA-accepted QLFT or QNFT protocol. The 
OSHA-accepted QLFT and QNFT protocols and procedures are contained in Appendix A of 
this section. 

(6) QLFT may only be used to fit test negative pressure air-purifying respirators that must 
achieve a fit factor of 100 or less. 
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(7) If the fit factor, as determined through an OSHA-accepted QNFT protocol, is equal to or 
greater than 100 for tight-fitting half facepieces, or equal to or greater than 500 for tight-fitting 
full facepieces, the QNFT has been passed with that respirator. 

(8) Fit testing of tight-fitting atmosphere-supplying respirators and tight-fitting powered 
air-purifying respirators shall be accomplished by performing quantitative or qualitative fit 
testing in the negative pressure mode, regardless of the mode of operation (negative or positive 
pressure) that is used for respiratory protection. 

(i) Qualitative fit testing of these respirators shall be accomplished by temporarily converting 
the respirator user's actual facepiece into a negative pressure respirator with appropriate filters, 
or by using an identical negative pressure air-purifying respirator facepiece with the same 
sealing surfaces as a surrogate for the atmosphere-supplying or powered air-purifying 
respirator facepiece. 

(ii) Quantitative fit testing of these respirators shall be accomplished by modifying the facepiece 
to allow sampling inside the facepiece in the breathing zone of the user, midway between the 
nose and mouth. This requirement shall be accomplished by installing a permanent sampling 
probe onto a surrogate facepiece, or by using a sampling adapter designed to temporarily 
provide a means of sampling air from inside the facepiece. 

(iii) Any modifications to the respirator facepiece for fit testing shall be completely removed, 
and the facepiece restored to NIOSH-approved configuration, before that facepiece can be used 
in the workplace. 

(g) Use of respirators. This paragraph requires employers to establish and implement procedures 
for the proper use of respirators. These requirements include prohibiting conditions that may 
result in facepiece seal leakage, preventing employees from removing respirators in hazardous 
environments, taking actions to ensure continued effective respirator operation throughout the 
work shift, and establishing procedures for the use of respirators in IDLH atmospheres or in 
interior structural firefighting situations. 

(1) Facepiece seal protection. 

(i) The employer shall not permit respirators with tight-fitting facepieces to be worn by 
employees who have: 

(A) Facial hair that comes between the sealing surface of the facepiece and the face or that 
interferes with valve function; or 

(B) Any condition that interferes with the face-to-facepiece seal or valve function. 

(ii) If an employee wears corrective glasses or goggles or other personal protective equipment, 
the employer shall ensure that such equipment is worn in a manner that does not interfere with 
the seal of the facepiece to the face of the user. 

(iii) For all tight-fitting respirators, the employer shall ensure that employees perform a user 
seal check each time they put on the respirator using the procedures in Appendix B-1 or 
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procedures recommended by the respirator manufacturer that the employer demonstrates are 
as effective as those in Appendix B-1 of this section. 

(2) Continuing respirator effectiveness. 

(i) Appropriate surveillance shall be maintained of work area conditions and degree of 
employee exposure or stress. When there is a change in work area conditions or degree of 
employee exposure or stress that may affect respirator effectiveness, the employer shall 
reevaluate the continued effectiveness of the respirator. 

(ii) The employer shall ensure that employees leave the respirator use area: 

(A) To wash their faces and respirator facepieces as necessary to prevent eye or skin irritation 
associated with respirator use; or 

(B) If they detect vapor or gas breakthrough, changes in breathing resistance, or leakage of the 
facepiece; or 

(C) To replace the respirator or the filter, cartridge, or canister elements. 

(iii) If the employee detects vapor or gas breakthrough, changes in breathing resistance, or 
leakage of the facepiece, the employer must replace or repair the respirator before allowing the 
employee to return to the work area. 

(3) Procedures for IDLH atmospheres. For all IDLH atmospheres, the employer shall ensure that: 

(i) One employee or, when needed, more than one employee is located outside the IDLH 
atmosphere; 

(ii) Visual, voice, or signal line communication is maintained between the employee(s) in the 
IDLH atmosphere and the employee(s) located outside the IDLH atmosphere; 

(iii) The employee(s) located outside the IDLH atmosphere are trained and equipped to provide 
effective emergency rescue; 

(iv) The employer or designee is notified before the employee(s) located outside the IDLH 
atmosphere enter the IDLH atmosphere to provide emergency rescue; 

(v) The employer or designee authorized to do so by the employer, once notified, provides 
necessary assistance appropriate to the situation; 

(vi) Employee(s) located outside the IDLH atmospheres are equipped with: 

(A) Pressure demand or other positive pressure SCBAs, or a pressure demand or other positive 
pressure supplied-air respirator with auxiliary SCBA; and either 

(B) Appropriate retrieval equipment for removing the employee(s) who enter(s) these 
hazardous atmospheres where retrieval equipment would contribute to the rescue of the 
employee(s) and would not increase the overall risk resulting from entry; or 
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(C) Equivalent means for rescue where retrieval equipment is not required under paragraph 
(g)(3)(vi)(B). 

(4) Procedures for interior structural firefighting. In addition to the requirements set forth under 
paragraph (g)(3), in interior structural fires, the employer shall ensure that: 

(i) At least two employees enter the IDLH atmosphere and remain in visual or voice contact 
with one another at all times; 

(ii) At least two employees are located outside the IDLH atmosphere; and 

(iii) All employees engaged in interior structural firefighting use SCBAs. 

Note 1 to paragraph (g): One of the two individuals located outside the IDLH atmosphere may 
be assigned to an additional role, such as incident commander in charge of the emergency or 
safety officer, so long as this individual is able to perform assistance or rescue activities without 
jeopardizing the safety or health of any firefighter working at the incident. 

Note 2 to paragraph (g): Nothing in this section is meant to preclude firefighters from 
performing emergency rescue activities before an entire team has assembled. 

(h) Maintenance and care of respirators. This paragraph requires the employer to provide for the 
cleaning and disinfecting, storage, inspection, and repair of respirators used by employees. 

(1) Cleaning and disinfecting. The employer shall provide each respirator user with a respirator 
that is clean, sanitary, and in good working order. The employer shall ensure that respirators 
are cleaned and disinfected using the procedures in Appendix B-2 of this section, or procedures 
recommended by the respirator manufacturer, provided that such procedures are of equivalent 
effectiveness. The respirators shall be cleaned and disinfected at the following intervals: 

(i) Respirators issued for the exclusive use of an employee shall be cleaned and disinfected as 
often as necessary to be maintained in a sanitary condition; 

(ii) Respirators issued to more than one employee shall be cleaned and disinfected before being 
worn by different individuals; 

(iii) Respirators maintained for emergency use shall be cleaned and disinfected after each use; 
and 

(iv) Respirators used in fit testing and training shall be cleaned and disinfected after each use. 

(2) Storage. The employer shall ensure that respirators are stored as follows: 

(i) All respirators shall be stored to protect them from damage, contamination, dust, sunlight, 
extreme temperatures, excessive moisture, and damaging chemicals, and they shall be packed 
or stored to prevent deformation of the facepiece and exhalation valve. 

(ii) In addition to the requirements of paragraph (h)(2)(i) of this section, emergency respirators 
shall be: 
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(A) Kept accessible to the work area; 

(B) Stored in compartments or in covers that are clearly marked as containing emergency 
respirators; and 

(C) Stored in accordance with any applicable manufacturer instructions. 

(3) Inspection. 

(i) The employer shall ensure that respirators are inspected as follows: 

(A) All respirators used in routine situations shall be inspected before each use and during 
cleaning; 

(B) All respirators maintained for use in emergency situations shall be inspected at least 
monthly and in accordance with the manufacturer's recommendations, and shall be checked for 
proper function before and after each use; and 

(C) Emergency escape-only respirators shall be inspected before being carried into the 
workplace for use. 

(ii) The employer shall ensure that respirator inspections include the following: 

(A) A check of respirator function, tightness of connections, and the condition of the various 
parts including, but not limited to, the facepiece, head straps, valves, connecting tube, and 
cartridges, canisters or filters; and 

(B) A check of elastomeric parts for pliability and signs of deterioration. 

(iii) In addition to the requirements of paragraphs (h)(3)(i) and (ii) of this section, self-contained 
breathing apparatus shall be inspected monthly. Air and oxygen cylinders shall be maintained 
in a fully charged state and shall be recharged when the pressure falls to 90% of the 
manufacturer's recommended pressure level. The employer shall determine that the regulator 
and warning devices function properly. 

(iv) For respirators maintained for emergency use, the employer shall: 

(A) Certify the respirator by documenting the date the inspection was performed, the name (or 
signature) of the person who made the inspection, the findings, required remedial action, and a 
serial number or other means of identifying the inspected respirator; and 

(B) Provide this information on a tag or label that is attached to the storage compartment for the 
respirator, is kept with the respirator, or is included in inspection reports stored as paper or 
electronic files. This information shall be maintained until replaced following a subsequent 
certification. 

(4) Repairs. The employer shall ensure that respirators that fail an inspection or are otherwise 
found to be defective are removed from service, and are discarded or repaired or adjusted in 
accordance with the following procedures: 
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(i) Repairs or adjustments to respirators are to be made only by persons appropriately trained to 
perform such operations and shall use only the respirator manufacturer's NIOSH-approved 
parts designed for the respirator; 

(ii) Repairs shall be made according to the manufacturer's recommendations and specifications 
for the type and extent of repairs to be performed; and 

(iii) Reducing and admission valves, regulators, and alarms shall be adjusted or repaired only 
by the manufacturer or a technician trained by the manufacturer. 

(i) Breathing air quality and use. This paragraph requires the employer to provide employees 
using atmosphere-supplying respirators (supplied-air and SCBA) with breathing gases of high 
purity. 

(1) The employer shall ensure that compressed air, compressed oxygen, liquid air, and liquid 
oxygen used for respiration accords with the following specifications: 

(i) Compressed and liquid oxygen shall meet the United States Pharmacopoeia requirements for 
medical or breathing oxygen; and 

(ii) Compressed breathing air shall meet at least the requirements for Grade D breathing air 
described in ANSI Compressed Gas Association Commodity Specification for Air, G-7.1-1989, 
to include: 

[1910.134(i)(1)(ii) corrected at 63 FR 20098, April 23, 1998] 

(A) Oxygen content (vv) of 19.5- 23.5%; 

(B) Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less; 

(C) Carbon monoxide (CO) content of 10 ppm or less; 

(D) Carbon dioxide content of 1,000 ppm or less; and 

(E) Lack of noticeable odor. 

(2) The employer shall ensure that compressed oxygen is not used in atmosphere-supplying 
respirators that have previously used compressed air. 

(3) The employer shall ensure that oxygen concentrations greater than  23.5% are used only in 
equipment designed for oxygen service or distribution. 

(4) The employer shall ensure that cylinders used to supply breathing air to respirators meet the 
following requirements: 

(i) Cylinders are tested and maintained as prescribed in the Shipping Container Specification 
Regulations of the Department of Transportation (49 CFR part 173 and part 178); 
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(ii) Cylinders of purchased breathing air have a certificate of analysis from the supplier that the 
breathing air meets the requirements for Grade D breathing air; and 

[1910.134(i)(4)(ii) corrected at 63 FR 20098, April 23, 1998] 

(iii) The moisture content in the cylinder does not exceed a dew point of -50° F (-45.6° C) at 1 
atmosphere pressure. 

(5) The employer shall ensure that compressors used to supply breathing air to respirators are 
constructed and situated so as to: 

(i) Prevent entry of contaminated air into the air-supply system; 

(ii) Minimize moisture content so that the dew point at 1 atmosphere pressure is 10 degrees F 
(5.56° C) below the ambient temperature; 

(iii) Have suitable in-line air-purifying sorbent beds and filters to further ensure breathing air 
quality. Sorbent beds and filters shall be maintained and replaced or refurbished periodically 
following the manufacturer's instructions. 

(iv) Have a tag containing the most recent change date and the signature of the person 
authorized by the employer to perform the change. The tag shall be maintained at the 
compressor. 

(6) For compressors that are not oil-lubricated, the employer shall ensure that carbon monoxide 
levels in the breathing air do not exceed 10 ppm. 

(7) For oil-lubricated compressors, the employer shall use a high-temperature or carbon 
monoxide alarm, or both, to monitor carbon monoxide levels. If only high-temperature alarms 
are used, the air supply shall be monitored at intervals sufficient to prevent carbon monoxide in 
the breathing air from exceeding 10 ppm. 

(8) The employer shall ensure that breathing air couplings are incompatible with outlets for 
nonrespirable worksite air or other gas systems. No asphyxiating substance shall be introduced 
into breathing air lines. 

(9) The employer shall use breathing gas containers marked in accordance with the NIOSH 
respirator certification standard, 42 CFR part 84. 

(j) Identification of filters, cartridges, and canisters. The employer shall ensure that all filters, 
cartridges and canisters used in the workplace are labeled and color coded with the NIOSH 
approval label and that the label is not removed and remains legible. 
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(k) Training and information. This paragraph requires the employer to provide effective training 
to employees who are required to use respirators. The training must be comprehensive, 
understandable, and recur annually, and more often if necessary. This paragraph also requires 
the employer to provide the basic information on respirators in Appendix D of this section to 
employees who wear respirators when not required by this section or by the employer to do so. 

(1) The employer shall ensure that each employee can demonstrate knowledge of at least the 
following: 

(i) Why the respirator is necessary and how improper fit, usage, or maintenance can 
compromise the protective effect of the respirator; 

(ii) What the limitations and capabilities of the respirator are; 

(iii) How to use the respirator effectively in emergency situations, including situations in which 
the respirator malfunctions; 

(iv) How to inspect, put on and remove, use, and check the seals of the respirator; 

(v) What the procedures are for maintenance and storage of the respirator; 

(vi) How to recognize medical signs and symptoms that may limit or prevent the effective use 
of respirators; and 

(vii) The general requirements of this section. 

(2) The training shall be conducted in a manner that is understandable to the employee. 

(3) The employer shall provide the training prior to requiring the employee to use a respirator 
in the workplace. 

(4) An employer who is able to demonstrate that a new employee has received training within 
the last 12 months that addresses the elements specified in paragraph (k)(1)(i) through (vii)is 
not required to repeat such training provided that, as required by paragraph (k)(1), the 
employee can demonstrate knowledge of those element(s). Previous training not repeated 
initially by the employer must be provided no later than 12 months from the date of the 
previous training. 

(5) Retraining shall be administered annually, and when the following situations occur: 

(i) Changes in the workplace or the type of respirator render previous training obsolete; 

(ii) Inadequacies in the employee's knowledge or use of the respirator indicate that the 
employee has not retained the requisite understanding or skill; or 

(iii) Any other situation arises in which retraining appears necessary to ensure safe respirator 
use. 
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(6) The basic advisory information on respirators, as presented in Appendix D of this section, 
shall be provided by the employer in any written or oral format, to employees who wear 
respirators when such use is not required by this section or by the employer. 

(l) Program evaluation. This section requires the employer to conduct evaluations of the 
workplace to ensure that the written respiratory protection program is being properly 
implemented, and to consult employees to ensure that they are using the respirators properly. 

(1) The employer shall conduct evaluations of the workplace as necessary to ensure that the 
provisions of the current written program are being effectively implemented and that it 
continues to be effective. 

(2) The employer shall regularly consult employees required to use respirators to assess the 
employees' views on program effectiveness and to identify any problems. Any problems that 
are identified during this assessment shall be corrected. Factors to be assessed include, but are 
not limited to: 

(i) Respirator fit (including the ability to use the respirator without interfering with effective 
workplace performance); 

(ii) Appropriate respirator selection for the hazards to which the employee is exposed; 

(iii) Proper respirator use under the workplace conditions the employee encounters; and 

(iv) Proper respirator maintenance. 

(m) Recordkeeping. This section requires the employer to establish and retain written information 
regarding medical evaluations, fit testing, and the respirator program. This information will 
facilitate employee involvement in the respirator program, assist the employer in auditing the 
adequacy of the program, and provide a record for compliance determinations by OSHA. 

(1) Medical evaluation. Records of medical evaluations required by this section must be retained 
and made available in accordance with 29 CFR 1910.1020. 

(2) Fit testing. 

(i) The employer shall establish a record of the qualitative and quantitative fit tests administered 
to an employee including: 

(A) The name or identification of the employee tested; 

(B) Type of fit test performed; 

(C) Specific make, model, style, and size of respirator tested; 

(D) Date of test; and 

(E) The pass/fail results for QLFTs or the fit factor and strip chart recording or other recording 
of the test results for QNFTs. 

(ii) Fit test records shall be retained for respirator users until the next fit test is administered. 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

 
 

 
  
 

400012 (3) Respiratory Protection Program Rev. 3 - 12/16/2005-38443 (8) B-18 CONESTOGA-ROVERS & ASSOCIATES 

(3) A written copy of the current respirator program shall be retained by the employer. 

(4) Written materials required to be retained under this paragraph shall be made available upon 
request to affected employees and to the Assistant Secretary or designee for examination and 
copying. 

(n) Dates. 

(1) Effective date. This section is effective April 8, 1998. The obligations imposed by this section 
commence on the effective date unless otherwise noted in this paragraph. Compliance with 
obligations that do not commence on the effective date shall occur no later than the applicable 
start-up date. 

(2) Compliance dates. All obligations of this section commence on the effective date except as 
follows: 

(i) The determination that respirator use is required (paragraph (a)) shall be completed no later 
than September 8, 1998. 

(ii) Compliance with provisions of this section for all other provisions shall be completed no 
later than October 5, 1998. 

(3) The provisions of 29 CFR 1910.134 and 29 CFR 1926.103, contained in the 29 CFR parts 1900 
to 1910.99 and the 29 CFR part 1926 editions, revised as of July 1, 1997, are in effect and 
enforceable until October 5, 1998, or during any administrative or judicial stay of the provisions 
of this section. 

[1910.134(n)(3) corrected at 63 FR 20098, April 23, 1998] 

(4) Existing Respiratory Protection Programs. If, in the 12 month period preceding April 8, 1998, 
the employer has conducted annual respirator training, fit testing, respirator program 
evaluation, or medical evaluations, the employer may use the results of those activities to 
comply with the corresponding provisions of this section, providing that these activities were 
conducted in a manner that meets the requirements of this section. 

(o) Appendices. 

(1) Compliance with Appendix A, Appendix B-1, Appendix B-2, and Appendix C of this section 
is mandatory. 

(2) Appendix D of this section is non-mandatory and is not intended to create any additional 
obligations not otherwise imposed or to detract from any existing obligations. 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

 
 

 
  
 

400012 (3) Respiratory Protection Program Rev. 3 - 12/16/20-38443 (8) C-1 CONESTOGA-ROVERS & ASSOCIATES 

APPENDIX C - OSHA FIT TESTING PROCEDURES 
 

APPENDIX A TO §1910.134:  FIT TESTING PROCEDURES (Mandatory) 
 
 
Part I. OSHA-Accepted Fit Test Protocols 

A. Fit Testing Procedures—General Requirements 

The employer shall conduct fit testing using the following procedures. The requirements 
in this appendix apply to all OSHA-accepted fit test methods, both QLFT and QNFT. 
1. The test subject shall be allowed to pick the most acceptable respirator from a 

sufficient number of respirator models and sizes so that the respirator is 
acceptable to, and correctly fits, the user. 

2. Prior to the selection process, the test subject shall be shown how to put on a 
respirator, how it should be positioned on the face, how to set strap tension and 
how to determine an acceptable fit. A mirror shall be available to assist the 
subject in evaluating the fit and positioning of the respirator. This instruction 
may not constitute the subject's formal training on respirator use, because it is 
only a review. 

3. The test subject shall be informed that he/she is being asked to select the 
respirator that provides the most acceptable fit. Each respirator represents a 
different size and shape, and if fitted and used properly, will provide adequate 
protection. 

4. The test subject shall be instructed to hold each chosen facepiece up to the face 
and eliminate those that obviously do not give an acceptable fit. 

5. The more acceptable facepieces are noted in case the one selected proves 
unacceptable; the most comfortable mask is donned and worn at least five 
minutes to assess comfort. Assistance in assessing comfort can be given by 
discussing the points in the following item A.6. If the test subject is not familiar 
with using a particular respirator, the test subject shall be directed to don the 
mask several times and to adjust the straps each time to become adept at setting 
proper tension on the straps. 

6. Assessment of comfort shall include a review of the following points with the 
test subject and allowing the test subject adequate time to determine the comfort 
of the respirator: 

(a) Position of the mask on the nose 

(b) Room for eye protection 

(c) Room to talk 
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(d) Position of mask on face and cheeks 

7. The following criteria shall be used to help determine the adequacy of the 
respirator fit: 

(a) Chin properly placed; 

(b) Adequate strap tension, not overly tightened; 

(c) Fit across nose bridge; 

(d) Respirator of proper size to span distance from nose to chin; 

(e) Tendency of respirator to slip; 

(f) Self-observation in mirror to evaluate fit and respirator position. 

8. The test subject shall conduct a user seal check, either the negative and positive 
pressure seal checks described in Appendix B-1 of this section or those 
recommended by the respirator manufacturer which provide equivalent 
protection to the procedures in Appendix B-1. Before conducting the negative 
and positive pressure checks, the subject shall be told to seat the mask on the face 
by moving the head from side-to-side and up and down slowly while taking in a 
few slow deep breaths. Another facepiece shall be selected and retested if the test 
subject fails the user seal check tests. 

9. The test shall not be conducted if there is any hair growth between the skin and 
the facepiece sealing surface, such as stubble beard growth, beard, mustache or 
sideburns which cross the respirator sealing surface. Any type of apparel which 
interferes with a satisfactory fit shall be altered or removed. 

10. If a test subject exhibits difficulty in breathing during the tests, she or he shall be 
referred to a physician or other licensed health care professional, as appropriate, 
to determine whether the test subject can wear a respirator while performing her 
or his duties. 

11. If the employee finds the fit of the respirator unacceptable, the test subject shall 
be given the opportunity to select a different respirator and to be retested. 

12. Exercise regimen. Prior to the commencement of the fit test, the test subject shall 
be given a description of the fit test and the test subject's responsibilities during 
the test procedure. The description of the process shall include a description of 
the test exercises that the subject will be performing. The respirator to be tested 
shall be worn for at least 5 minutes before the start of the fit test. 

13. The fit test shall be performed while the test subject is wearing any applicable 
safety equipment that may be worn during actual respirator use which could 
interfere with respirator fit. 
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14. Test Exercises. 

(a) The following test exercises are to be performed for all fit testing methods 
prescribed in this appendix, except for the CNP method. A separate fit 
testing exercise regimen is contained in the CNP protocol. The test subject 
shall perform exercises, in the test environment, in the following manner: 
(1) Normal breathing. In a normal standing position, without talking, 

the subject shall breathe normally. 

(2) Deep breathing. In a normal standing position, the subject shall 
breathe slowly and deeply, taking caution so as not to 
hyperventilate. 

(3) Turning head side to side. Standing in place, the subject shall 
slowly turn his/her head from side to side between the extreme 
positions on each side. The head shall be held at each extreme 
momentarily so the subject can inhale at each side. 

(4) Moving head up and down. Standing in place, the subject shall 
slowly move his/her head up and down. The subject shall be 
instructed to inhale in the up position (i.e., when looking toward 
the ceiling). 

(5) Talking. The subject shall talk out loud slowly and loud enough so 
as to be heard clearly by the test conductor. The subject can read 
from a prepared text such as the Rainbow Passage, count 
backward from 100, or recite a memorized poem or song. 

Rainbow Passage 

When the sunlight strikes raindrops in the air, they act like a prism and 
form a rainbow. The rainbow is a division of white light into many 
beautiful colors. These take the shape of a long round arch, with its path 
high above, and its two ends apparently beyond the horizon. There is, 
according to legend, a boiling pot of gold at one end. People look, but no 
one ever finds it. When a man looks for something beyond reach, his 
friends say he is looking for the pot of gold at the end of the rainbow. 

(6) Grimace. The test subject shall grimace by smiling or frowning. 
(This applies only to QNFT testing; it is not performed for QLFT) 

(7) Bending over. The test subject shall bend at the waist as if he/she 
were to touch his/her toes. Jogging in place shall be substituted 
for this exercise in those test environments such as shroud type 
QNFT or QLFT units that do not permit bending over at the waist. 
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(8) Normal breathing. Same as exercise (1). 

(b) Each test exercise shall be performed for one minute except for the 
grimace exercise which shall be performed for 15 seconds. The test subject 
shall be questioned by the test conductor regarding the comfort of the 
respirator upon completion of the protocol. If it has become unacceptable, 
another model of respirator shall be tried. The respirator shall not be 
adjusted once the fit test exercises begin. Any adjustment voids the test, 
and the fit test must be repeated. 

 
B. Qualitative Fit Test (QLFT) Protocols 

1. General 

(a) The employer shall ensure that persons administering QLFT are able to prepare 
test solutions, calibrate equipment and perform tests properly, recognize invalid 
tests, and ensure that test equipment is in proper working order. 

(b) The employer shall ensure that QLFT equipment is kept clean and well 
maintained so as to operate within the parameters for which it was designed. 

2. Isoamyl Acetate Protocol 

Note: This protocol is not appropriate to use for the fit testing of particulate respirators. 
If used to fit test particulate respirators, the respirator must be equipped with an organic 
vapor filter. 

(a) (Odor Threshold Screening 
Odor threshold screening, performed without wearing a respirator, is intended 
to determine if the individual tested can detect the odor of isoamyl acetate at low 
levels. 

(1) Three 1 liter glass jars with metal lids are required. 

(2) Odor-free water (e.g., distilled or spring water) at approximately 25° C 
(77° F) shall be used for the solutions. 

(3) The isoamyl acetate (IAA) (also known at isopentyl acetate) stock solution 
is prepared by adding 1 ml of pure IAA to 800 ml of odor-free water in a 
1 liter jar, closing the lid and shaking for 30 seconds. A new solution shall 
be prepared at least weekly. 

(4) The screening test shall be conducted in a room separate from the room 
used for actual fit testing. The two rooms shall be well-ventilated to 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

 
 

 
  
 

400012 (3) Respiratory Protection Program Rev. 3 - 12/16/20-38443 (8) C-5 CONESTOGA-ROVERS & ASSOCIATES 

prevent the odor of IAA from becoming evident in the general room air 
where testing takes place. 

(5) The odor test solution is prepared in a second jar by placing 0.4 ml of the 
stock solution into 500 ml of odor-free water using a clean dropper or 
pipette. The solution shall be shaken for 30 seconds and allowed to stand 
for two to three minutes so that the IAA concentration above the liquid 
may reach equilibrium. This solution shall be used for only one day. 

(6) A test blank shall be prepared in a third jar by adding 500 cc of odor-free 
water. 

(7) The odor test and test blank jar lids shall be labeled (e.g., 1 and 2) for jar 
identification. Labels shall be placed on the lids so that they can be peeled 
off periodically and switched to maintain the integrity of the test. 

(8) The following instruction shall be typed on a card and placed on the table 
in front of the two test jars (i.e., 1 and 2): "The purpose of this test is to 
determine if you can smell banana oil at a low concentration. The two 
bottles in front of you contain water. One of these bottles also contains a 
small amount of banana oil. Be sure the covers are on tight, then shake 
each bottle for two seconds. Unscrew the lid of each bottle, one at a time, 
and sniff at the mouth of the bottle. Indicate to the test conductor which 
bottle contains banana oil." 

(9) The mixtures used in the IAA odor detection test shall be prepared in an 
area separate from where the test is performed, in order to prevent 
olfactory fatigue in the subject. 

(10) If the test subject is unable to correctly identify the jar containing the odor 
test solution, the IAA qualitative fit test shall not be performed. 

(11) If the test subject correctly identifies the jar containing the odor test 
solution, the test subject may proceed to respirator selection and fit 
testing. 

(b) Isoamyl Acetate Fit Test 

(1) The fit test chamber shall be a clear 55-gallon drum liner suspended 
inverted over a 2-foot diameter frame so that the top of the chamber is 
about 6 inches above the test subject's head. If no drum liner is available, 
a similar chamber shall be constructed using plastic sheeting. The inside 
top center of the chamber shall have a small hook attached. 



CONESTOGA-ROVERS & ASSOCIATES 
RESPIRATORY PROTECTION PROGRAM 

 
 

 
  
 

400012 (3) Respiratory Protection Program Rev. 3 - 12/16/20-38443 (8) C-6 CONESTOGA-ROVERS & ASSOCIATES 

(2) Each respirator used for the fitting and fit testing shall be equipped with 
organic vapor cartridges or offer protection against organic vapors. 

(3) After selecting, donning, and properly adjusting a respirator, the test 
subject shall wear it to the fit testing room. This room shall be separate 
from the room used for odor threshold screening and respirator selection, 
and shall be well-ventilated, as by an exhaust fan or lab hood, to prevent 
general room contamination. 

(4) A copy of the test exercises and any prepared text from which the subject 
is to read shall be taped to the inside of the test chamber. 

(5) Upon entering the test chamber, the test subject shall be given a 6-inch by 
5-inch piece of paper towel, or other porous, absorbent, single-ply 
material, folded in half and wetted with 0.75 ml of pure IAA. The test 
subject shall hang the wet towel on the hook at the top of the chamber. 
An IAA test swab or ampule may be substituted for the IAA wetted 
paper towel provided it has been demonstrated that the alternative IAA 
source will generate an IAA test atmosphere with a concentration 
equivalent to that generated by the paper towel method. 

(6) Allow two minutes for the IAA test concentration to stabilize before 
starting the fit test exercises. This would be an appropriate time to talk 
with the test subject; to explain the fit test, the importance of his/her 
cooperation, and the purpose for the test exercises; or to demonstrate 
some of the exercises. 

(7) If at any time during the test, the subject detects the banana-like odor of 
IAA, the test is failed. The subject shall quickly exit from the test chamber 
and leave the test area to avoid olfactory fatigue. 

(8) If the test is failed, the subject shall return to the selection room and 
remove the respirator. The test subject shall repeat the odor sensitivity 
test, select and put on another respirator, return to the test area and again 
begin the fit test procedure described in (b) (1) through (7) above. The 
process continues until a respirator that fits well has been found. Should 
the odor sensitivity test be failed, the subject shall wait at least 5 minutes 
before retesting. Odor sensitivity will usually have returned by this time. 

(9) If the subject passes the test, the efficiency of the test procedure shall be 
demonstrated by having the subject break the respirator face seal and 
take a breath before exiting the chamber. 
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(10) When the test subject leaves the chamber, the subject shall remove the 
saturated towel and return it to the person conducting the test, so that 
there is no significant IAA concentration buildup in the chamber during 
subsequent tests. The used towels shall be kept in a self-sealing plastic 
bag to keep the test area from being contaminated. 

3. Saccharin Solution Aerosol Protocol 

The entire screening and testing procedure shall be explained to the test subject prior to 
the conduct of the screening test. 

(a) Taste threshold screening. The saccharin taste threshold screening, intended to 
determine whether the individual being tested can detect the taste of saccharin. 

(1) During threshold screening as well as during fit testing, subjects shall 
wear an enclosure about the head and shoulders that is approximately 12 
inches in diameter by 14 inches tall with at least the front portion clear 
and that allows free movements of the head when a respirator is worn. 
An enclosure substantially similar to the 3M hood assembly, parts # FT 14 
and # FT 15 combined, is adequate. 

(2) The test enclosure shall have a  ¾ -inch (1.9 cm) hole in front of the test 
subject's nose and mouth area to accommodate the nebulizer nozzle. 

(3) The test subject shall don the test enclosure. Throughout the threshold 
screening test, the test subject shall breathe through his/her slightly open 
mouth with tongue extended. The subject is instructed to report when 
he/she detects a sweet taste. 

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or 
equivalent, the test conductor shall spray the threshold check solution 
into the enclosure. The nozzle is directed away from the nose and mouth 
of the person. This nebulizer shall be clearly marked to distinguish it 
from the fit test solution nebulizer. 

(5) The threshold check solution is prepared by dissolving 0.83 gram of 
sodium saccharin USP in 100 ml of warm water. It can be prepared by 
putting 1 ml of the fit test solution (see (b)(5) below) in 100 ml of distilled 
water. 

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that it 
collapses completely, then released and allowed to fully expand. 

(7) Ten squeezes are repeated rapidly and then the test subject is asked 
whether the saccharin can be tasted. If the test subject reports tasting the 
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sweet taste during the ten squeezes, the screening test is completed. The 
taste threshold is noted as ten regardless of the number of squeezes 
actually completed. 

(8) If the first response is negative, ten more squeezes are repeated rapidly 
and the test subject is again asked whether the saccharin is tasted. If the 
test subject reports tasting the sweet taste during the second ten squeezes, 
the screening test is completed. The taste threshold is noted as twenty 
regardless of the number of squeezes actually completed. 

(9) If the second response is negative, ten more squeezes are repeated rapidly 
and the test subject is again asked whether the saccharin is tasted. If the 
test subject reports tasting the sweet taste during the third set of ten 
squeezes, the screening test is completed. The taste threshold is noted as 
thirty regardless of the number of squeezes actually completed. 

(10) The test conductor will take note of the number of squeezes required to 
solicit a taste response. 

(11) If the saccharin is not tasted after 30 squeezes (step 10), the test subject is 
unable to taste saccharin and may not perform the saccharin fit test. 

(b) Note to paragraph 3. (a): If the test subject eats or drinks something sweet before 
the screening test, he/she may be unable to taste the weak saccharin solution. 

(12) If a taste response is elicited, the test subject shall be asked to take note of 
the taste for reference in the fit test. 

(13) Correct use of the nebulizer means that approximately 1 ml of liquid is 
used at a time in the nebulizer body. 

(14) The nebulizer shall be thoroughly rinsed in water, shaken dry, and 
refilled at least each morning and afternoon or at least every four hours. 

(c) Saccharin solution aerosol fit test procedure. 

(1) The test subject may not eat, drink (except plain water), smoke, or chew 
gum for 15 minutes before the test. 

(2) The fit test uses the same enclosure described in 3. (a) above. 

(3) The test subject shall don the enclosure while wearing the respirator 
selected in section I. A. of this appendix. The respirator shall be properly 
adjusted and equipped with a particulate filter(s). 

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or 
equivalent is used to spray the fit test solution into the enclosure. This 
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nebulizer shall be clearly marked to distinguish it from the screening test 
solution nebulizer. 

(5) The fit test solution is prepared by adding 83 grams of sodium saccharin 
to 100 ml of warm water. 

(6) As before, the test subject shall breathe through the slightly open mouth 
with tongue extended, and report if he/she tastes the sweet taste of 
saccharin. 

(7) The nebulizer is inserted into the hole in the front of the enclosure and an 
initial concentration of saccharin fit test solution is sprayed into the 
enclosure using the same number of squeezes (either 10, 20 or 30 
squeezes) based on the number of squeezes required to elicit a taste 
response as noted during the screening test. A minimum of 10 squeezes is 
required. 

(8) After generating the aerosol, the test subject shall be instructed to 
perform the exercises in section I. A. 14. of this appendix. 

(9) Every 30 seconds the aerosol concentration shall be replenished using one 
half the original number of squeezes used initially (e.g., 5, 10 or 15). 

(10) The test subject shall indicate to the test conductor if at any time during 
the fit test the taste of saccharin is detected. If the test subject does not 
report tasting the saccharin, the test is passed. 

(11) If the taste of saccharin is detected, the fit is deemed unsatisfactory and 
the test is failed. A different respirator shall be tried and the entire test 
procedure is repeated (taste threshold screening and fit testing). 

(12) Since the nebulizer has a tendency to clog during use, the test operator 
must make periodic checks of the nebulizer to ensure that it is not 
clogged. If clogging is found at the end of the test session, the test is 
invalid. 

4. BitrexTM  (Denatonium Benzoate) Solution Aerosol Qualitative Fit Test Protocol 

The BitrexTM  (Denatonium benzoate) solution aerosol QLFT protocol uses the published 
saccharin test protocol because that protocol is widely accepted. Bitrex is routinely used 
as a taste aversion agent in household liquids which children should not be drinking 
and is endorsed by the American Medical Association, the National Safety Council, and 
the American Association of Poison Control Centers. The entire screening and testing 
procedure shall be explained to the test subject prior to the conduct of the screening test. 
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(a) Taste Threshold Screening. 
The Bitrex taste threshold screening, performed without wearing a respirator, is 
intended to determine whether the individual being tested can detect the taste of 
Bitrex. 

(1) During threshold screening as well as during fit testing, subjects shall 
wear an enclosure about the head and shoulders that is approximately 12 
inches (30.5 cm) in diameter by 14 inches (35.6 cm) tall. The front portion 
of the enclosure shall be clear from the respirator and allow free 
movement of the head when a respirator is worn. An enclosure 
substantially similar to the 3M hood assembly, parts # FT 14 and # FT 15 
combined, is adequate. 

[Corrected at 63 FR 20098, April 23, 1998] 

(2) The test enclosure shall have a ¾ inch (1.9 cm) hole in front of the test 
subject's nose and mouth area to accommodate the nebulizer nozzle. 

(3) The test subject shall don the test enclosure. Throughout the threshold 
screening test, the test subject shall breathe through his or her slightly 
open mouth with tongue extended. The subject is instructed to report 
when he/she detects a bitter taste. 

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or 
equivalent, the test conductor shall spray the Threshold Check Solution 
into the enclosure. This Nebulizer shall be clearly marked to distinguish it 
from the fit test solution nebulizer. 

(5) The Threshold Check Solution is prepared by adding 13.5 milligrams of 
Bitrex to 100 ml of 5% salt (NaCl) solution in distilled water. 

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that the 
bulb collapses completely, and is then released and allowed to fully 
expand. 

(7) An initial ten squeezes are repeated rapidly and then the test subject is 
asked whether the Bitrex can be tasted. If the test subject reports tasting 
the bitter taste during the ten squeezes, the screening test is completed. 
The taste threshold is noted as ten regardless of the number of squeezes 
actually completed. 

(8) If the first response is negative, ten more squeezes are repeated rapidly 
and the test subject is again asked whether the Bitrex is tasted. If the test 
subject reports tasting the bitter taste during the second ten squeezes, the 
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screening test is completed. The taste threshold is noted as twenty 
regardless of the number of squeezes actually completed. 

(9) If the second response is negative, ten more squeezes are repeated rapidly 
and the test subject is again asked whether the Bitrex is tasted. If the test 
subject reports tasting the bitter taste during the third set of ten squeezes, 
the screening test is completed. The taste threshold is noted as thirty 
regardless of the number of squeezes actually completed. 

(10) The test conductor will take note of the number of squeezes required to 
solicit a taste response. 

(11) If the Bitrex is not tasted after 30 squeezes (step 10), the test subject is 
unable to taste Bitrex and may not perform the Bitrex fit test. 

(12) If a taste response is elicited, the test subject shall be asked to take note of 
the taste for reference in the fit test. 

(13) Correct use of the nebulizer means that approximately 1 ml of liquid is 
used at a time in the nebulizer body. 

(14) The nebulizer shall be thoroughly rinsed in water, shaken to dry, and 
refilled at least each morning and afternoon or at least every four hours. 

(b) Bitrex Solution Aerosol Fit Test Procedure. 

(1) The test subject may not eat, drink (except plain water), smoke, or chew 
gum for 15 minutes before the test. 

(2) The fit test uses the same enclosure as that described in 4. (a) above. 

(3) The test subject shall don the enclosure while wearing the respirator 
selected according to section I. A. of this appendix. The respirator shall be 
properly adjusted and equipped with any type particulate filter(s). 

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or 
equivalent is used to spray the fit test solution into the enclosure. This 
nebulizer shall be clearly marked to distinguish it from the screening test 
solution nebulizer. 

(5) The fit test solution is prepared by adding 337.5 mg of Bitrex to 200 ml of 
a 5% salt (NaCl) solution in warm water. 

(6) As before, the test subject shall breathe through his or her slightly open 
mouth with tongue extended, and be instructed to report if he/she tastes 
the bitter taste of Bitrex. 
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(7) The nebulizer is inserted into the hole in the front of the enclosure and an 
initial concentration of the fit test solution is sprayed into the enclosure 
using the same number of squeezes (either 10, 20 or 30 squeezes) based 
on the number of squeezes required to elicit a taste response as noted 
during the screening test. 

(8) After generating the aerosol, the test subject shall be instructed to 
perform the exercises in section I. A. 14. of this appendix. 

(9) Every 30 seconds the aerosol concentration shall be replenished using one 
half the number of squeezes used initially (e.g., 5, 10 or 15). 

(10) The test subject shall indicate to the test conductor if at any time during 
the fit test the taste of Bitrex is detected. If the test subject does not report 
tasting the Bitrex, the test is passed. 

(11) If the taste of Bitrex is detected, the fit is deemed unsatisfactory and the 
test is failed. A different respirator shall be tried and the entire test 
procedure is repeated (taste threshold screening and fit testing). 

5. Irritant Smoke (Stannic Chloride) Protocol 

This qualitative fit test uses a person's response to the irritating chemicals released in the 
"smoke" produced by a stannic chloride ventilation smoke tube to detect leakage into the 
respirator. 

(a) General Requirements and Precautions 

(1) The respirator to be tested shall be equipped with high efficiency 
particulate air (HEPA) or P100 series filter(s). 

(2) Only stannic chloride smoke tubes shall be used for this protocol. 

(3) No form of test enclosure or hood for the test subject shall be used. 

(4) The smoke can be irritating to the eyes, lungs, and nasal passages. The 
test conductor shall take precautions to minimize the test subject's 
exposure to irritant smoke. Sensitivity varies, and certain individuals may 
respond to a greater degree to irritant smoke. Care shall be taken when 
performing the sensitivity screening checks that determine whether the 
test subject can detect irritant smoke to use only the minimum amount of 
smoke necessary to elicit a response from the test subject. 

(5) The fit test shall be performed in an area with adequate ventilation to 
prevent exposure of the person conducting the fit test or the build-up of 
irritant smoke in the general atmosphere. 
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(b) Sensitivity Screening Check 

The person to be tested must demonstrate his or her ability to detect a weak 
concentration of the irritant smoke. 

(1) The test operator shall break both ends of a ventilation smoke tube 
containing stannic chloride, and attach one end of the smoke tube to a 
low flow air pump set to deliver 200 milliliters per minute, or an aspirator 
squeeze bulb. The test operator shall cover the other end of the smoke 
tube with a short piece of tubing to prevent potential injury from the 
jagged end of the smoke tube. 

(2) The test operator shall advise the test subject that the smoke can be 
irritating to the eyes, lungs, and nasal passages and instruct the subject to 
keep his/her eyes closed while the test is performed. 

(3) The test subject shall be allowed to smell a weak concentration of the 
irritant smoke before the respirator is donned to become familiar with its 
irritating properties and to determine if he/she can detect the irritating 
properties of the smoke. The test operator shall carefully direct a small 
amount of the irritant smoke in the test subject's direction to determine 
that he/she can detect it. 

(c) Irritant Smoke Fit Test Procedure 

(1) The person being fit tested shall don the respirator without assistance, 
and perform the required user seal check(s). 

(2) The test subject shall be instructed to keep his/her eyes closed. 

(3) The test operator shall direct the stream of irritant smoke from the smoke 
tube toward the faceseal area of the test subject, using the low flow pump 
or the squeeze bulb. The test operator shall begin at least 12 inches from 
the facepiece and move the smoke stream around the whole perimeter of 
the mask. The operator shall gradually make two more passes around the 
perimeter of the mask, moving to within six inches of the respirator. 

(4) If the person being tested has not had an involuntary response and/or 
detected the irritant smoke, proceed with the test exercises. 

(5) The exercises identified in section I.A. 14. of this appendix shall be 
performed by the test subject while the respirator seal is being continually 
challenged by the smoke, directed around the perimeter of the respirator 
at a distance of six inches. 
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(6) If the person being fit tested reports detecting the irritant smoke at any 
time, the test is failed. The person being retested must repeat the entire 
sensitivity check and fit test procedure. 

(7) Each test subject passing the irritant smoke test without evidence of a 
response (involuntary cough, irritation) shall be given a second 
sensitivity screening check, with the smoke from the same smoke tube 
used during the fit test, once the respirator has been removed, to 
determine whether he/she still reacts to the smoke. Failure to evoke a 
response shall void the fit test. 

(8) If a response is produced during this second sensitivity check, then the fit 
test is passed. 

C. Quantitative Fit Test (QNFT) Protocols 

The following quantitative fit testing procedures have been demonstrated to be 
acceptable: Quantitative fit testing using a non-hazardous test aerosol (such as corn oil, 
polyethylene glycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS], or sodium 
chloride) generated in a test chamber, and employing instrumentation to quantify the fit 
of the respirator; Quantitative fit testing using ambient aerosol as the test agent and 
appropriate instrumentation (condensation nuclei counter) to quantify the respirator fit; 
Quantitative fit testing using controlled negative pressure and appropriate 
instrumentation to measure the volumetric leak rate of a facepiece to quantify the 
respirator fit. 

1. General 

(a) The employer shall ensure that persons administering QNFT are able to 
calibrate equipment and perform tests properly, recognize invalid tests, 
calculate fit factors properly and ensure that test equipment is in proper 
working order. 

(b) The employer shall ensure that QNFT equipment is kept clean, and is 
maintained and calibrated according to the manufacturer's instructions so 
as to operate at the parameters for which it was designed. 

2. Generated Aerosol Quantitative Fit Testing Protocol 

(a) Apparatus. 

(1) Instrumentation. Aerosol generation, dilution, and measurement 
systems using particulates (corn oil, polyethylene glycol 400 [PEG 
400], di-2-ethyl hexyl sebacate [DEHS] or sodium chloride) as test 
aerosols shall be used for quantitative fit testing. 
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(2) Test chamber. The test chamber shall be large enough to permit all 
test subjects to perform freely all required exercises without 
disturbing the test agent concentration or the measurement 
apparatus. The test chamber shall be equipped and constructed so 
that the test agent is effectively isolated from the ambient air, yet 
uniform in concentration throughout the chamber. 

(3) When testing air-purifying respirators, the normal filter or 
cartridge element shall be replaced with a high efficiency 
particulate air (HEPA) or P100 series filter supplied by the same 
manufacturer. 

(4) The sampling instrument shall be selected so that a computer 
record or strip chart record may be made of the test showing the 
rise and fall of the test agent concentration with each inspiration 
and expiration at fit factors of at least 2,000. Integrators or 
computers that integrate the amount of test agent penetration 
leakage into the respirator for each exercise may be used provided 
a record of the readings is made. 

(5) The combination of substitute air-purifying elements, test agent 
and test agent concentration shall be such that the test subject is 
not exposed in excess of an established exposure limit for the test 
agent at any time during the testing process, based upon the 
length of the exposure and the exposure limit duration. 

(6) The sampling port on the test specimen respirator shall be placed 
and constructed so that no leakage occurs around the port (e.g., 
where the respirator is probed), a free air flow is allowed into the 
sampling line at all times, and there is no interference with the fit 
or performance of the respirator. The in-mask sampling device 
(probe) shall be designed and used so that the air sample is drawn 
from the breathing zone of the test subject, midway between the 
nose and mouth and with the probe extending into the facepiece 
cavity at least 14 inch. 

(7) The test setup shall permit the person administering the test to 
observe the test subject inside the chamber during the test. 

(8) The equipment generating the test atmosphere shall maintain the 
concentration of test agent constant to within a 10 percent 
variation for the duration of the test. 
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(9) The time lag (interval between an event and the recording of the 
event on the strip chart or computer or integrator) shall be kept to 
a minimum. There shall be a clear association between the 
occurrence of an event and its being recorded. 

(10) The sampling line tubing for the test chamber atmosphere and for 
the respirator sampling port shall be of equal diameter and of the 
same material. The length of the two lines shall be equal. 

(11) The exhaust flow from the test chamber shall pass through an 
appropriate filter (i.e., high efficiency particulate filter) before 
release. 

[Corrected at 63 FR 20099, April 23, 1998] 

(12) When sodium chloride aerosol is used, the relative humidity 
inside the test chamber shall not exceed 50 percent. 

(13) The limitations of instrument detection shall be taken into account 
when determining the fit factor. 

(14) Test respirators shall be maintained in proper working order and 
be inspected regularly for deficiencies such as cracks or missing 
valves and gaskets. 

(b) Procedural Requirements. 

(1) When performing the initial user seal check using a positive or 
negative pressure check, the sampling line shall be crimped closed 
in order to avoid air pressure leakage during either of these 
pressure checks. 

(2) The use of an abbreviated screening QLFT test is optional. Such a 
test may be utilized in order to quickly identify poor fitting 
respirators that passed the positive and/or negative pressure test 
and reduce the amount of QNFT time. The use of the CNC QNFT 
instrument in the count mode is another optional method to 
obtain a quick estimate of fit and eliminate poor fitting respirators 
before going on to perform a full QNFT. 

(3) A reasonably stable test agent concentration shall be measured in 
the test chamber prior to testing. For canopy or shower curtain 
types of test units, the determination of the test agent's stability 
may be established after the test subject has entered the test 
environment. 
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(4) Immediately after the subject enters the test chamber, the test 
agent concentration inside the respirator shall be measured to 
ensure that the peak penetration does not exceed 5 percent for a 
half mask or 1 percent for a full facepiece respirator. 

(5) A stable test agent concentration shall be obtained prior to the 
actual start of testing. 

(6) Respirator restraining straps shall not be over-tightened for 
testing. The straps shall be adjusted by the wearer without 
assistance from other persons to give a reasonably comfortable fit 
typical of normal use. The respirator shall not be adjusted once the 
fit test exercises begin. 

(7) The test shall be terminated whenever any single peak penetration 
exceeds 5 percent for half masks and 1 percent for full facepiece 
respirators. The test subject shall be refitted and retested. 

(8) Calculation of fit factors. 

(i) The fit factor shall be determined for the quantitative fit 
test by taking the ratio of the average chamber 
concentration to the concentration measured inside the 
respirator for each test exercise except the grimace 
exercise. 

(ii) The average test chamber concentration shall be calculated 
as the arithmetic average of the concentration measured 
before and after each test (i.e., 7 exercises) or the arithmetic 
average of the concentration measured before and after 
each exercise or the true average measured continuously 
during the respirator sample. 

(iii) The concentration of the challenge agent inside the 
respirator shall be determined by one of the following 
methods: 

(A) Average peak penetration method means the 
method of determining test agent penetration into 
the respirator utilizing a strip chart recorder, 
integrator, or computer. The agent penetration is 
determined by an average of the peak heights on 
the graph or by computer integration, for each 
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exercise except the grimace exercise. Integrators or 
computers that calculate the actual test agent 
penetration into the respirator for each exercise will 
also be considered to meet the requirements of the 
average peak penetration method. 

(B) Maximum peak penetration method means the 
method of determining test agent penetration in the 
respirator as determined by strip chart recordings 
of the test. The highest peak penetration for a given 
exercise is taken to be representative of average 
penetration into the respirator for that exercise. 

(C) Integration by calculation of the area under the 
individual peak for each exercise except the 
grimace exercise. This includes computerized 
integration. 

(D) The calculation of the overall fit factor using 
individual exercise fit factors involves first 
converting the exercise fit factors to penetration 
values, determining the average, and then 
converting that result back to a fit factor. This 
procedure is described in the following equation: 

Overall Fit Factor = (Number of 
exercises)/(1/ff1+1/ff2+1/ff3+1/ff4+...1/ffn) 

Where ff1 , ff2 , ff3 , etc. are the fit factors for 
exercises 1, 2, 3, etc. 

(9) The test subject shall not be permitted to wear a half mask or 
quarter facepiece respirator unless a minimum fit factor of 100 is 
obtained, or a full facepiece respirator unless a minimum fit factor 
of 500 is obtained. 

(10) Filters used for quantitative fit testing shall be replaced whenever 
increased breathing resistance is encountered, or when the test 
agent has altered the integrity of the filter media. 
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3. Ambient aerosol condensation nuclei counter (CNC) quantitative fit testing 
protocol. 

The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing 
(PortacountTM ) protocol quantitatively fit tests respirators with the use of a 
probe. The probed respirator is only used for quantitative fit tests. A probed 
respirator has a special sampling device, installed on the respirator, that allows 
the probe to sample the air from inside the mask. A probed respirator is required 
for each make, style, model, and size that the employer uses and can be obtained 
from the respirator manufacturer or distributor. The CNC instrument 
manufacturer, TSI Inc., also provides probe attachments (TSI sampling adapters) 
that permit fit testing in an employee's own respirator. A minimum fit factor pass 
level of at least 100 is necessary for a half-mask respirator and a minimum fit 
factor pass level of at least 500 is required for a full facepiece negative pressure 
respirator. The entire screening and testing procedure shall be explained to the 
test subject prior to the conduct of the screening test. 

(a) Portacount Fit Test Requirements. 

(1) Check the respirator to make sure the sampling probe and line are 
properly attached to the facepiece and that the respirator is fitted 
with a particulate filter capable of preventing significant 
penetration by the ambient particles used for the fit test (e.g., 
NIOSH 42 CFR 84 series 100, series 99, or series 95 particulate 
filter) per manufacturer's instruction. 

[Revised at 63 FR 20099, April 23, 1998] 

(2) Instruct the person to be tested to don the respirator for five 
minutes before the fit test starts. This purges the ambient particles 
trapped inside the respirator and permits the wearer to make 
certain the respirator is comfortable. This individual shall already 
have been trained on how to wear the respirator properly. 

(3) Check the following conditions for the adequacy of the respirator 
fit: Chin properly placed; Adequate strap tension, not overly 
tightened; Fit across nose bridge; Respirator of proper size to span 
distance from nose to chin; Tendency of the respirator to slip; 
Self-observation in a mirror to evaluate fit and respirator position. 

(4) Have the person wearing the respirator do a user seal check. If 
leakage is detected, determine the cause. If leakage is from a 
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poorly fitting facepiece, try another size of the same model 
respirator, or another model of respirator. 

(5) Follow the manufacturer's instructions for operating the 
Portacount and proceed with the test. 

(6) The test subject shall be instructed to perform the exercises in 
section I. A. 14. of this appendix. 

(7) After the test exercises, the test subject shall be questioned by the 
test conductor regarding the comfort of the respirator upon 
completion of the protocol. If it has become unacceptable, another 
model of respirator shall be tried. 

(b) Portacount Test Instrument. 

(1) The Portacount will automatically stop and calculate the overall fit 
factor for the entire set of exercises. The overall fit factor is what 
counts. The Pass or Fail message will indicate whether or not the 
test was successful. If the test was a Pass, the fit test is over. 

(2) Since the pass or fail criterion of the Portacount is user 
programmable, the test operator shall ensure that the pass or fail 
criterion meet the requirements for minimum respirator 
performance in this Appendix. 

(3) A record of the test needs to be kept on file, assuming the fit test 
was successful. The record must contain the test subject's name; 
overall fit factor; make, model, style, and size of respirator used; 
and date tested. 

4. Controlled negative pressure (CNP) quantitative fit testing protocol. 

The CNP protocol provides an alternative to aerosol fit test methods. The CNP fit 
test method technology is based on exhausting air from a temporarily sealed 
respirator facepiece to generate and then maintain a constant negative pressure 
inside the facepiece. The rate of air exhaust is controlled so that a constant 
negative pressure is maintained in the respirator during the fit test. The level of 
pressure is selected to replicate the mean inspiratory pressure that causes leakage 
into the respirator under normal use conditions. With pressure held constant, air 
flow out of the respirator is equal to air flow into the respirator. Therefore, 
measurement of the exhaust stream that is required to hold the pressure in the 
temporarily sealed respirator constant yields a direct measure of leakage air flow 
into the respirator. The CNP fit test method measures leak rates through the 
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facepiece as a method for determining the facepiece fit for negative pressure 
respirators. The CNP instrument manufacturer Dynatech Nevada also provides 
attachments (sampling manifolds) that replace the filter cartridges to permit fit 
testing in an employee's own respirator. To perform the test, the test subject 
closes his or her mouth and holds his/her breath, after which an air pump 
removes air from the respirator facepiece at a pre-selected constant pressure. The 
facepiece fit is expressed as the leak rate through the facepiece, expressed as 
milliliters per minute. The quality and validity of the CNP fit tests are 
determined by the degree to which the in-mask pressure tracks the test pressure 
during the system measurement time of approximately five seconds. 
Instantaneous feedback in the form of a real-time pressure trace of the in-mask 
pressure is provided and used to determine test validity and quality. A 
minimum fit factor pass level of 100 is necessary for a half-mask respirator and a 
minimum fit factor of at least 500 is required for a full facepiece respirator. The 
entire screening and testing procedure shall be explained to the test subject prior 
to the conduct of the screening test. 

(a) CNP Fit Test Requirements. 

(1) The instrument shall have a non-adjustable test pressure of 15.0 
mm water pressure. 

(2) The CNP system defaults selected for test pressure shall be set at 
-15 mm of water (-0.58 inches of water) and the modeled 
inspiratory flow rate shall be 53.8 liters per minute for performing 
fit tests. 

[Corrected at 63 FR 20099, April 23, 1998] 

(Note: CNP systems have built-in capability to conduct fit testing 
that is specific to unique work rate, mask, and gender situations 
that might apply in a specific workplace. Use of system default 
values, which were selected to represent respirator wear with 
medium cartridge resistance at a low-moderate work rate, will 
allow inter-test comparison of the respirator fit.) 

(3) The individual who conducts the CNP fit testing shall be 
thoroughly trained to perform the test. 

(4) The respirator filter or cartridge needs to be replaced with the 
CNP test manifold. The inhalation valve downstream from the 
manifold either needs to be temporarily removed or propped 
open. 
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(5) The test subject shall be trained to hold his or her breath for at 
least 20 seconds. 

(6) The test subject shall don the test respirator without any assistance 
from the individual who conducts the CNP fit test. 

(7) The QNFT protocol shall be followed according to section I. C. 1. 
of this appendix with an exception for the CNP test exercises. 

(b) CNP Test Exercises. 

(1) Normal breathing. In a normal standing position, without talking, 
the subject shall breathe normally for 1 minute. After the normal 
breathing exercise, the subject needs to hold head straight ahead 
and hold his or her breath for 10 seconds during the test 
measurement. 

(2) Deep breathing. In a normal standing position, the subject shall 
breathe slowly and deeply for 1 minute, being careful not to 
hyperventilate. After the deep breathing exercise, the subject shall 
hold his or her head straight ahead and hold his or her breath for 
10 seconds during test measurement. 

(3) Turning head side to side. Standing in place, the subject shall 
slowly turn his or her head from side to side between the extreme 
positions on each side for 1 minute. The head shall be held at each 
extreme momentarily so the subject can inhale at each side. After 
the turning head side to side exercise, the subject needs to hold 
head full left and hold his or her breath for 10 seconds during test 
measurement. Next, the subject needs to hold head full right and 
hold his or her breath for 10 seconds during test measurement. 

(4) Moving head up and down. Standing in place, the subject shall 
slowly move his or her head up and down for 1 minute. The 
subject shall be instructed to inhale in the up position (i.e., when 
looking toward the ceiling). After the moving head up and down 
exercise, the subject shall hold his or her head full up and hold his 
or her breath for 10 seconds during test measurement. Next, the 
subject shall hold his or her head full down and hold his or her 
breath for 10 seconds during test measurement. 

(5) Talking. The subject shall talk out loud slowly and loud enough so 
as to be heard clearly by the test conductor. The subject can read 
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from a prepared text such as the Rainbow Passage, count 
backward from 100, or recite a memorized poem or song for 1 
minute. After the talking exercise, the subject shall hold his or her 
head straight ahead and hold his or her breath for 10 seconds 
during the test measurement. 

(6) Grimace. The test subject shall grimace by smiling or frowning for 
15 seconds. 

(7) Bending Over. The test subject shall bend at the waist as if he or 
she were to touch his or her toes for 1 minute. Jogging in place 
shall be substituted for this exercise in those test environments 
such as shroud-type QNFT units that prohibit bending at the 
waist. After the bending over exercise, the subject shall hold his or 
her head straight ahead and hold his or her breath for 10 seconds 
during the test measurement. 

(8) Normal Breathing. The test subject shall remove and re-don the 
respirator within a one-minute period. Then, in a normal standing 
position, without talking, the subject shall breathe normally for 1 
minute. After the normal breathing exercise, the subject shall hold 
his or her head straight ahead and hold his or her breath for 10 
seconds during the test measurement. After the test exercises, the 
test subject shall be questioned by the test conductor regarding the 
comfort of the respirator upon completion of the protocol. If it has 
become unacceptable, another model of a respirator shall be tried. 

(c) CNP Test Instrument. 

(1) The test instrument shall have an effective audio warning device 
when the test subject fails to hold his or her breath during the test. 
The test shall be terminated whenever the test subject failed to 
hold his or her breath. The test subject may be refitted and 
retested. 

(2) A record of the test shall be kept on file, assuming the fit test was 
successful. The record must contain the test subject's name; overall 
fit factor; make, model, style and size of respirator used; and date 
tested. 
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Part II. New Fit Test Protocols 

A. Any person may submit to OSHA an application for approval of a new fit test protocol. 
If the application meets the following criteria, OSHA will initiate a rulemaking 
proceeding under section 6(b)(7) of the OSH Act to determine whether to list the new 
protocol as an approved protocol in this Appendix A. 

B. The application must include a detailed description of the proposed new fit test 
protocol. This application must be supported by either: 

1. A test report prepared by an independent government research laboratory (e.g., 
Lawrence Livermore National Laboratory, Los Alamos National Laboratory, the 
National Institute for Standards and Technology) stating that the laboratory has 
tested the protocol and had found it to be accurate and reliable; or 

2. An article that has been published in a peer-reviewed industrial hygiene journal 
describing the protocol and explaining how test data support the protocol's 
accuracy and reliability. 

C. If OSHA determines that additional information is required before the Agency 
commences a rulemaking proceeding under this section, OSHA will so notify the 
applicant and afford the applicant the opportunity to submit the supplemental 
information. Initiation of a rulemaking proceeding will be deferred until OSHA has 
received and evaluated the supplemental information. 
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APPENDIX D – OSHA USER SEAL CHECK PROCEDURES 
 

APPENDIX B-1 TO §1910.134:  USER SEAL CHECK PROCEDURES (Mandatory) 
 
 
The individual who uses a tight-fitting respirator is to perform a user seal check to 
ensure that an adequate seal is achieved each time the respirator is put on. Either the 
positive and negative pressure checks listed in this appendix, or the respirator 
manufacturer's recommended user seal check method shall be used. User seal checks are 
not substitutes for qualitative or quantitative fit tests. 
 
I. Facepiece Positive and/or Negative Pressure Checks 

A. Positive pressure check. Close off the exhalation valve and exhale gently 
into the facepiece. The face fit is considered satisfactory if a slight positive 
pressure can be built up inside the facepiece without any evidence of 
outward leakage of air at the seal. For most respirators this method of 
leak testing requires the wearer to first remove the exhalation valve cover 
before closing off the exhalation valve and then carefully replacing it after 
the test. 

B. Negative pressure check. Close off the inlet opening of the canister or 
cartridge(s) by covering with the palm of the hand(s) or by replacing the 
filter seal(s), inhale gently so that the facepiece collapses slightly, and 
hold the breath for ten seconds. The design of the inlet opening of some 
cartridges cannot be effectively covered with the palm of the hand. The 
test can be performed by covering the inlet opening of the cartridge with 
a thin latex or nitrile glove. If the facepiece remains in its slightly 
collapsed condition and no inward leakage of air is detected, the tightness 
of the respirator is considered satisfactory. 

II. Manufacturer's Recommended User Seal Check Procedures 

The respirator manufacturer's recommended procedures for performing a user 
seal check may be used instead of the positive and/or negative pressure check 
procedures provided that the employer demonstrates that the manufacturer's 
procedures are equally effective. 
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APPENDIX E - OSHA RESPIRATOR CLEANING PROCEDURES 
 

APPENDIX B-2 TO §1910.134:  RESPIRATOR CLEANING PROCEDURES (Mandatory) 
 
 
These procedures are provided for employer use when cleaning respirators. They are 
general in nature, and the employer as an alternative may use the cleaning 
recommendations provided by the manufacturer of the respirators used by their 
employees, provided such procedures are as effective as those listed here in Appendix 
B-2. Equivalent effectiveness simply means that the procedures used must accomplish 
the objectives set forth in Appendix B-2, i.e., must ensure that the respirator is properly 
cleaned and disinfected in a manner that prevents damage to the respirator and does not 
cause harm to the user. 
 

I. Procedures for Cleaning Respirators 

A. Remove filters, cartridges, or canisters. Disassemble facepieces by removing 
speaking diaphragms, demand and pressure-demand valve assemblies, hoses, or 
any components recommended by the manufacturer. Discard or repair any 
defective parts. 

B. Wash components in warm (43° C [110° F] maximum) water with a mild 
detergent or with a cleaner recommended by the manufacturer. A stiff bristle 
(not wire) brush may be used to facilitate the removal of dirt. 

C. Rinse components thoroughly in clean, warm (43° C [110° F] maximum), 
preferably running water. Drain. 

D. When the cleaner used does not contain a disinfecting agent, respirator 
components should be immersed for two minutes in one of the following: 

1. Hypochlorite solution (50 ppm of chlorine) made by adding 
approximately one milliliter of laundry bleach to one liter of water at 43° 
C (110° F); or, 

2. Aqueous solution of iodine (50 ppm iodine) made by adding 
approximately 0.8 milliliters of tincture of iodine (6-8 grams ammonium 
and/or potassium iodide100 cc of 45% alcohol) to one liter of water at 43° 
C (110° F); or, 

3. Other commercially available cleansers of equivalent disinfectant quality 
when used as directed, if their use is recommended or approved by the 
respirator manufacturer. 
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E. Rinse components thoroughly in clean, warm (43° C [110° F] maximum), 
preferably running water. Drain. The importance of thorough rinsing cannot be 
overemphasized. Detergents or disinfectants that dry on facepieces may result in 
dermatitis. In addition, some disinfectants may cause deterioration of rubber or 
corrosion of metal parts if not completely removed. 

F. Components should be hand-dried with a clean lint-free cloth or air-dried. 

G. Reassemble facepiece, replacing filters, cartridges, and canisters where necessary. 

H. Test the respirator to ensure that all components work properly. 
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APPENDIX F - FIT TEST RECORD 
 

FIT TEST RECORD 
 
 

TEST RECIPIENT 
 
Name:   
Company/Office Location:   
Test Recipient Signature:   
 

RESPIRATOR TESTED 
 
Type:   
Manufacturer:   
Size:   
 

TEST ADMINISTRATOR 
 
Name:   
Company:   
Position:   
 

TEST USED 
 
QLFT (Qualitative:  Verifies to a Fit Factor of 100) 
 
Isoamyl Acetate Irritant Smoke Bitrex® Other:    
 
QNFT (Quantitative:  Must achieve a minimum Fit Factor of 500) 
 
Portacount®  (attach printout) Other:    
 
Measured Fit Factor:    
 

CERTIFICATION 
 
Comments:    
Test Administrator Signature:    
Date:    
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APPENDIX G - INSPECTION RECORD 
 
 

INSPECTION RECORD 
 
 
Each respirator should be inspected during cleaning and sanitizing.  This form should be 
completed and enclosed with the respirator, and should be discarded the next time the 
respirator is used.  In addition, respirators maintained on-site for emergency use to escape toxic 
atmospheres must be inspected monthly. 
 
Inspected by:    Date:    
Type of Respirator:    
 

Part Not Applicable Approved Defective* 
ALL RESPIRATORS 

Facepiece    
Inhalation Valve    
Exhalation Valve    
Headbands    
Harness Assembly    
Speaking Diaphragm    
Gaskets    
Connections    

APRs/PAPRs 
Cartridge Holder    
Hose Assembly    
    

SCBAs or Airline Respirators 
Regulator    
Low Pressure Alarm    
Air Supply    

*Immediately remove any respirator with a Defective finding from service. 
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APPENDIX L-G 
 

CONTROL OF MONITORING AND MEASURING EQUIPMENT 
 
 

1.0 PURPOSE 

To ensure monitoring and measuring equipment (Equipment) typically used in the field 
is controlled, calibrated, and maintained when used by CRA to generate data for 
Professional Services. 
 
 

2.0 RESPONSIBILITIES 

i) Users of Equipment are responsible to ensure that they are adequately trained in 
the Equipment's use and that data, including calibration records, are recorded 
and filed. 

ii) The Field Equipment Manager is responsible for the supply of well maintained 
and, if applicable, calibrated Equipment.  The Field Equipment Manager is 
responsible for the training of employees in Equipment care or arranging for 
such training to be provided by others.  The Field Equipment Manager is 
responsible for CRA-owned Equipment only. 

 
 

3.0 CONTROL AND ADMINISTRATION 

i) The general CRA employee procedures for the control, selection, use, and return 
of CRA-owned Equipment are shown on Figure 7.4 (Procedures for Use of Field 
Equipment). 

ii) The assignment of Field Equipment Managers at each CRA office (where 
CRA-owned equipment is available for use), is recorded on Part 2 of 
List QSL-001 (Quality System Team Member Assignments). 

iii) All CRA-owned Equipment is identified with a control number and its 
maintenance/calibration status using a white label as shown below. 

CRA 
Control No.:  
Cal./Main. By:  
Date:  
Next Cal./Main. Due:  

QSF-200 
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iv) Technical information pertaining to CRA-owned Equipment (such as owner's 
manuals), is maintained by the Field Equipment Manager.  At a Client's request, 
any information pertaining to Equipment is provided. 

v) The Field Equipment Manager at each CRA office is familiar with the proper 
operation of monitoring and measuring equipment, or has access to others who 
are familiar with the proper operation of this Equipment. 

vi) Procedures for the Field Equipment Manager with respect to the identification, 
calibration, maintenance, and tracking of Equipment are provided in the 
Inspection, Measurement, and Test Equipment Work Instructions (QSWI-003). 

 
 

4.0 SELECTION AND USE OF EQUIPMENT FROM AN 
OUTSIDE SOURCE  

i) The user is responsible for contacting the outside source (i.e., rental company, 
Client, etc.), determining availability of Equipment, and arranging for the receipt 
of Equipment. 

ii) When using Equipment from an outside source, the user ensures all necessary 
training is provided to them in the proper use of the requisitioned Equipment 
upon receipt.  If Equipment from an outside source is similar to CRA-owned 
Equipment, training by the rental company/Client is not required. 

iii) Whenever possible, the user requests a certificate of calibration to a national or 
equivalent standard is included with the Equipment upon receipt, and files this 
in the project field file. 

 
 

5.0 CALIBRATION OF EQUIPMENT 

i) The Field Equipment Manager ensures that all CRA-owned Equipment is 
shop-calibrated, as applicable, and maintained, and that these activities are 
documented.  Specific procedures for the scheduling and performance of 
calibration activities and maintenance are specified in the Inspection, 
Measurement, and Test Equipment Work Instructions (QSWI-003). 

ii) Where required, field calibration activities are conducted on site by field 
personnel.  Calibration is conducted in accordance with the manufacturer's 
instructions or procedures established by CRA.  Field calibration procedures are 
independent of shop services, and are documented on the Field Data Record 
Forms (QSF-200 Series D, QSF-400 Series D, and QSF-500 Series D) or in some 
other suitable manner (e.g., field book). 
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iii) When using Equipment from an outside source, documentation of Equipment 
calibrated to a national or equivalent standard must be requested by the user.  In 
addition, field calibration must also be completed and documented prior to 
generating data.  Where no such standards exist, and therefore, no calibration 
certification is available from the outside source, this will be documented by the 
user along with a description of the steps taken (i.e., field calibrations or checks), 
to ensure that accurate measurements are taken. 

 
 

6.0 DATA RECORDING 

i) Data gathered using Equipment is recorded on Field Data Record Forms 
(QSF-200 Series D, QSF-400 Series D, and QSF-500 Series D), or in some other 
suitable manner (e.g., field book).  If a Field Data Record Form is not used, all of 
the information listed on this type of form must still be documented (e.g., field 
calibration, control number, user, etc.).  Field Data Record Forms are available 
electronically on CRA’s intranet website. 

ii) If a Field Data Record Form (QSF-200 Series D, QSF-400 Series D, and QSF-500 
Series D) does not already exist for Equipment used from an outside source, then 
calibration and data gathered must be recorded in a field book. 

iii) Completed Field Data Record Forms (QSF-200 Series D, QSF-400 Series D, and 
QSF-500 Series D) and calibration certificates for Equipment are filed in the 
Project field file.  Field books and any other records of field data are filed in the 
Project field file, or in a designated area by Project number.  If field books are 
used for longer periods of time, data gathered should be photocopied and 
forwarded to the Project field file periodically, ensuring Project Team members 
can access pertinent information generated in the field from time to time.  Where 
appropriate, field data is included in Deliverables. 
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APPENDIX L-H 
 

DECONTAMINATION 
 
 
Procedure 
 
A decontamination procedure shall be developed for each work Site where there exists a 
possibility that employees may come in contact with hazardous substances.  The 
procedure shall be set forth in the Site-specific HASP and be communicated to all Site 
employees prior to work beginning at the Site. 
 
Decontamination procedures shall be designed to assure the following: 
 
• Employee contact with hazardous substances or equipment that has contacted 

hazardous substances is minimized. 

• All employees leaving the contaminated area are decontaminated. 

• All contaminated clothing and equipment leaving a contaminated area are 
appropriately disposed of or decontaminated. 

• All equipment and solvents used for decontamination are decontaminated or 
disposed of properly. 

• Personal protective clothing and equipment are decontaminated, cleaned, laundered, 
maintained, or replaced as needed to maintain their effectiveness. 

 
Location 
 
Decontamination shall be performed in geographical areas that minimize the exposure 
of uncontaminated employees and/or equipment to contaminated employees and/or 
equipment. 
 
Showers and Change Rooms 
 
When required, the decontamination procedure shall provide for regular showers and 
change rooms outside of the contaminated area.  Employees wearing non-permeable 
clothing (e.g., work clothes, uniforms, or undergarments) coming into direct contact 
with hazardous substances shall immediately remove contaminated clothing and 
proceed to the shower.  Showers and change rooms must meet the requirements of 
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OSHA 29 CFR 1910.141.  If temperature conditions prevent the effective use of water, 
other effective means for cleansing shall be provided and used. 
 
Contaminated clothing shall be disposed of or decontaminated before it is removed from 
the work zone.  Unauthorized employees shall not remove protective clothing or 
equipment from change rooms. 
 
Responsibility 
 
The Site safety supervisor shall constantly monitor all decontamination procedures to 
determine their effectiveness.  When such procedures are found to be ineffective, 
appropriate steps shall be taken to correct deficiencies. 
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DECONTAMINATION OF HEAVY EQUIPMENT 

1.0 GENERAL 

The following guideline presents decontamination procedures for heavy 
equipment/vehicles that have been used in areas which are within the exclusion zones 
or restricted access areas due to chemical presence.  Decontamination of equipment and 
vehicles is required to eliminate spreading of chemical presence and prevent chemical 
cross-contamination from site to site. 
 
Equipment exiting an exclusion zone must adhere to the site contaminant reduction 
zone/decontamination zone protocols.  The zone configuration and protocols are 
defined in Section L.6.1 of the HASP. 
 
Decontamination methods for heavy equipment include physical removal of dirt/debris, 
and both physical/chemical means to clean surfaces.  The types of chemicals at a site 
and their concentration and state will determine the appropriate method of 
decontamination to be employed. 
 
 
2.0 PRIOR PLANNING AND PREPARATION 

Cleaning of heavy equipment is commonly outlined in the site-specific Work Plan or the 
contractual documents which apply to the activities being conducted.  Consequently, 
CRA must often oversee and possibly approve the cleaning adequacy of others and does 
not physically perform the cleaning tasks.  Common scenarios which frequently occur 
are cleaning of backhoes and dump trucks from soil excavation and drum removal 
projects or cleaning of a drilling rig and the associated drilling equipment (i.e., augers, 
rods, split spoons, tools).  The following describes preparatory tasks prior to 
implementation of heavy equipment decontamination: 
 
i) Assembly and inventory of necessary cleaning equipment and supplies. 

ii) Review Work Plan, HASP, and specific equipment cleaning protocols. 

iii) Check on acquisition, storage, and transportation of solvents/potable water 
source. 

iv) Evaluate disposition of cleaning fluids upon completion of the work. 

v) Evaluate the area where the cleaning of heavy equipment will be performed to 
determine if the area is adequate or if an upgrade required. 
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3.0 FIELD PROCEDURE 

The drill rig, augers, split-spoon samplers, Rotosonic core barrels and casings, and drill 
rods will be steam-cleaned before startup of field operations and, after each boring, 
using a high-pressure, high-temperature, hot water cleaner.  The potable water used will 
come from an off-Site source free of contamination (a fire hydrant may be used).  One 
sample of potable water will be analyzed for VOCs to verify water quality.  In the event 
that the potable water source is changed, a sample will be collected from the new source. 
 
Split-spoon samplers will be washed before each sample is collected using a brush and 
non-phosphate laboratory-grade detergent, such as Alconox®/LiquiNox®, rinsed with 
potable water, and rinsed again with distilled water. 
 
The following cleaning procedures are applicable to heavy equipment decontamination: 
 
i) Remove by hand (i.e., shovel, bar, scraper) excess visible dirt and debris from the 

equipment paying particular attention to tracks, cleats, tires, and other irregular 
surfaces. 

ii) Clean the equipment using high pressure/low volume hot water or steam 
equipment. 

iii) Clean/scrub the equipment with water and natural soap 
(biodegradable-phosphate free, i.e., Alconox®/LiquiNox® or equivalent) 
solution. 

iv) Final rinse of equipment with high pressure/low volume hot water or steam 
equipment. 

 
The cleaning procedure for liquid recirculation equipment (i.e., drilling pumps and 
hoses) shall be as follows: 
 
• all exposed surfaces shall be surface cleaned as described above; 

• a solution of natural soap (biodegradable-phosphate free, i.e., Alconox®/LiquiNox® 
or equivalent) and water shall be circulated through the system for 15 minutes or 
appropriate duration; and 

• potable water shall be circulated through the system for 15 minutes or appropriate 
duration. 
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Once the heavy equipment is cleaned and approved clean (by CRA personnel), the wash 
water, soil debris, and spent protective wear must be containerized, labeled, and 
properly staged in the approved area on the Site.  The materials will be disposed 
of/treated in accordance with the procedures detailed in the Field Sampling Plan for 
handling investigation-derived wastes. 
 
 
4.0 FOLLOW-UP ACTIVITIES 

The activities completed for each heavy equipment decontamination event shall be 
documented in writing in the field book.  Included in the field book will be following 
information: 
 
i) Site location, date, time, weather. 

ii) Equipment use location. 

iii) Location where decontamination was performed. 

iv) Personnel performing decontamination. 

v) Decontamination procedures. 

vi) Sources of materials (solutions) used for decontamination. 

vii) Volume of decontamination fluids generated. 

viii) Location where decontamination fluids have been stored. 

ix) Individuals approving adequacy of decontamination. 

x) QA/QC sampling performed (if required). 

 
The field book will be stored in the CRA office located at the Site. 
 
The wash waters, soil debris, and spent protective wear will be properly segregated, 
containerized, labeled, stored, and, ultimately, treated or disposed of. 
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APPENDIX L-J 
 
 
MEDICAL SURVEILLANCE 

A CRA Medical Surveillance Program for field staff has been established in both the U.S. 
and Canada to preserve employee health and wellbeing.  The Medical Surveillance 
Program has been structured to meet the requirements of U.S. OSHA regulations for 
hazardous waste site work, the use of respiratory protective equipment, and 
substance-specific health standards such as for benzene and asbestos.  The program is 
also structured to comply with other U.S. and Canadian regulations, where applicable.  
Records associated with the administration of the Medical Surveillance Program are 
maintained in accordance with the requirements of both U.S. and Canadian legislation. 
 
A. ENROLLMENT CRITERIA 

 
All employees meeting one or more of the following criteria are required to 
enroll in the Medical Surveillance Program: 
 
• An employee working in a job description that requires 30 days or more per 

year of field work where there is potential exposure above a published 
exposure limit to hazardous chemicals. 

• An employee working in a job description that requires the use of respiratory 
protective equipment. 

• An employee working on a project where the client requires participation in a 
Medical Surveillance Program. 

• Other situations as deemed necessary by the Corporate SHM on a 
case-by-case basis. 

 
B. EXAMINATIONS 

 
CRA personnel who meet the enrolment criteria shall have taken a 
pre-employment examination prior to their first day of employment with CRA.  
Employees enrolled in the program will also be required to take an examination 
either annually or biennially, based on job description and field activity.  CRA 
personnel enrolled in the program who leave the company will be offered an exit 
exam.  Exit exams are provided for employees participating in the annual and 
biannual surveillance programs that have not had an exam within 6 or 
12 months, respectively, from their departure date. 
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C. WRITTEN PROGRAMS 

 
OSHA requires that a written program be provided for specific medical 
surveillance activities, as applicable to the work being performed.  Listed below 
are the Medical Surveillance Programs applicable to CRA work activities.  The 
written programs are appended to this Appendix F. 
 
• Medical Surveillance for Cadmium. 

• Medical Surveillance for Lead. 
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MEDICAL SURVEILLANCE FOR CADMIUM 
 
 
This standard outlines the minimum medical surveillance requirements for employees 
participating in the medical surveillance program for cadmium as established under the 
OSHA standard for cadmium (29 CFR 1910.1027). 
 
A. POLICY 

This policy applies to any work where CRA employees may be exposed to 
cadmium-containing materials.  At-risk activities may include: 
 
• Demolition or salvage of structures where cadmium-containing materials 

may be present; 

• Removal or encapsulation of materials containing cadmium (e.g., piping); 

• New construction, alteration, repair or renovation of items containing 
cadmium; 

• Installation of materials containing cadmium; 

• Cadmium contamination or emergency cleanup; 

• Maintenance operations involving the disturbance of cadium-containing 
materials; and 

• Welding activities. 

 
B. HAZARD DATA 

Cadmium is a very toxic heavy metal.  It is estimated to have a biologic half-life 
in humans of approximately 20 to 30 years.  Cadmium may cause local skin or 
eye irritation and can affect long-term health if inhaled or ingested.  The main 
exposure routes are through inhalation of dust and fumes and the incidental 
ingestion of dust from contaminated hands, food, or cigarettes.  The kidneys are 
considered to be the most sensitive target organs in cadmium exposure. 
 
Acute Exposures.  High exposures may cause mild irritation of the upper 
respiratory tract, a sensation of throat constriction, a metallic taste in the mouth 
and/or cough.  Up to ten (10) hours later, exposed persons may notice a 
progressive shortness of breath, chest pain and flu-like symptoms (weakness, 
fever, headache, chills, sweating and muscular pain).  Acute pulmonary edema 
may also develop. 
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Chronic Exposures.  Repeated long-term exposure to cadmium may result in 
kidney damage and an increased risk of lung or prostate cancer.  Cadmium may 
cause local skin or eye irritation and can affect long-term health if inhaled or 
ingested. 
 
Cadmium affects a variety of tissues and biologic systems and has been 
associated with such diverse ailments as hypertension and carcinogenesis.  The 
concentration of cadmium in blood or urine may reflect the cadmium level in the 
whole body and predict the level of renal dysfunction.  Symptoms of exposure to 
cadmium include upper respiratory symptoms (see acute exposures above), 
chest pain, nausea and dizziness. 
 

C. DEFINITIONS 

Cadmium – a naturally occurring element that is a soft, silver-white metal.  
Cadmium is most often found in combination with other elements, such as 
oxygen (cadmium oxide), chlorine (cadmium chloride), or sulfur (cadmium 
sulfide).  Most cadmium used in the United States is a soft, bluish metal or 
grayish powder obtained as a by-product from the treatment of copper, lead and 
iron ores. 
 
Action Level – The concentration of a chemical in air, calculated as an 8-hour time 
weighted average, which initiates certain required activities such as exposure 
monitoring and medical surveillance.  For cadmium, an airborne concentration of 
2.5 micrograms per cubic meter of air (2.5 μg/m3), measured as an 8-hour time 
weighted average. 
 
Permissible Exposure Level – The maximum amount or concentration, calculated as 
an 8-hour time weighted average, of a chemical that a worker may be exposed to 
under OSHA regulations, without experiencing adverse health effects.  For all 
cadmium compounds, dust, and fumes, an airborne concentration of 
5.0 micrograms per cubic meter of air (5.0 μg/m3), measured as an 8-hour time 
weighted average. 
 

D. MEDICAL SURVEILLANCE 

Prior to each job where an employee exposure exceeds the Action Level of 
2.5 μg/m3 as an 8–hour TWA on 30 or more calendar days per year, CRA shall 
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establish medical surveillance requirements based on the OSHA cadmium 
standard, 29 CFR 1910.1027.  Medical surveillance includes an initial 
surveillance, on-going surveillance (e.g., biological monitoring, medical exam 
and consultation) medical treatment and medical removal.  See Attachment A for 
the medical surveillance requirements. 
 

E. AIR MONITORING 

Personal and area air monitoring shall be conducted for each job activity, which 
may emit airborne concentrations of cadmium. 
 
The OSHA Action Level (AL) for cadmium of 2.5 μg/m3 (8-hr TWA), without 
regard to the use of a respirator, will determine when an employer must begin a 
medical surveillance program and certain compliance activities.  The Permissible 
Exposure Limit (PEL) of 5.0 μg/m3 (8-hr TWA) sets the maximum worker 
exposure to cadmium.  These concentrations will indicate the range of airborne 
cadmium concentrations for that performed function. 
 
If the initial determination proves that employee exposure is below the action 
level, further exposure determination need not be repeated unless there is a 
change in processes or controls. 
 
If employee exposure is at or above the AL, but at or below the PEL, monitoring 
will be performed at least every 6 months and continue until a repeat 
measurement - taken at least 7 days after - is below the AL. 
 
If new equipment is added, raw materials are changed, new personnel are hired, 
work practices and final products are altered that may result in additional 
employees being exposed to cadmium at or above the action level, additional 
monitoring must be performed. 
 
If periodic air monitoring shows levels of exposure below the action level and a 
repeat test at least 7 days later also shows levels below the action level, the 
semi-annual monitoring may be discontinued for those employees whose 
exposures are represented by the monitoring data. 
 
Within fifteen working days after completion of the exposure assessment, each 
employee shall be notified in writing of the results, which represent that 
employee's exposure. 
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Whenever the results indicate that the employee exposure, without regard to 
respirator use, is at or above the PEL, a written notice shall be included that 
confirms the employee's exposure was at or above that level and a description of 
the corrective action taken or to be taken to reduce exposure below that level. 
 
CRA shall provide affected employees or their designated representatives an 
opportunity to observe any monitoring techniques and procedures of employee 
cadmium exposure. 
 

F. COMPLIANCE PROGRAM 

Where any employee is exposed to cadmium above the Permissible Exposure 
Limit (PEL) of 5.0 μg/m3 for more than 30 days per year, CRA shall establish and 
implement a written compliance program to reduce employee exposure to the 
PEL or below.  (see Attachment B.)  The written program must be revised and 
updated annually, or more often, to reflect significant changes in CRA's 
compliance status. 
 
CRA shall implement engineering and/or work practice controls including 
administrative controls to reduce and maintain employee exposure to cadmium 
at or below the PEL to the extent that such controls are feasible.  Whenever all 
feasible engineering and work practices controls that can be instituted are not 
sufficient to reduce employee exposure at or below the PEL, CRA shall use them 
nonetheless to reduce employee exposure to the lowest feasible level and shall 
supplement them by the use of respiratory protection.  Refer to Section 4.5 of the 
Safety Manual, the "Respiratory Protection Program", and Attachment D, 
"Respiratory Protection for Cadmium". 
 

G. TRAINING, RECORDKEEPING, AND SIGNAGE 

Training  
 
All employees whose job classification requires them to come in contact 
cadmium-containing materials, fumes, or dusts shall be trained by the Safety 
Department, prior to or at the time of their initial assignment, in the following: 
 
1. The content of the standard and its appendices; 
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2. The specific nature of the operations that could result in exposure to 
cadmium above the Action Level; 

3. The purpose, proper selection, fitting, use and limitations of respirators; 

4. The purpose and a description of the medical surveillance program and 
the medical removal protection program; 

5. The engineering controls and work practices to reduce exposure 
associated with the employee's job assignments (See Attachment C); 

6. Signs and symptoms of exposure; 

7. The contents of the compliance program in effect; 

8. Measures employees can take to protect against cadmium exposure 
(e.g., modification of smoking, personal hygiene precautions, and 
appropriate work practices).  Eating, drinking, smoking, chewing tobacco 
or gum, and applying cosmetics is prohibited in work areas where 
cadmium may exist; 

9. Instructions for handling spills and emergency procedures; and 

10. The right to access employee records. 

This training must be completed, at a minimum, on an annual basis.  A training 
certification record must be created showing that the employee has been training, 
the name of trained employee, the signature of the trainer, and the date the 
training was completed.  These records must be retained for 1 year after the 
training. 
 
All contractors shall also be responsible for meeting these OSHA training 
requirements. 
 
Recordkeeping 
 
CRA shall establish and maintain accurate records of the following: 
 
1. All monitoring and other data used in conducting employee exposure 

assessments; 

2. Written physician's opinion; 

3. Training records; 

4. Each employee subject to medical surveillance; 

5. Any employee medical complaints related to cadmium exposure; 
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6. Medical removal records; and 

7. A record of any employee refusals of biological monitoring or medical 
exams and consultations made available under the Medical Surveillance 
Program for Cadmium. 

 
All records, including training, exposure monitoring and medical records, as 
well as the written program, are available upon request to the OSHA Assistant 
Secretary, the Director of the National Institute for Occupational Safety and 
Health, affected employees, former employees and their designated 
representatives. 
 
Signage 
 
The following warning signs shall be posted in each work area where an 
employee's exposure to cadmium is above the PEL. 
 

DANGER 
CADMIUM 

CANCER HAZARD 
CAN CAUSE LUNG AND KIDNEY DISEASE 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS REQUIRED IN AREA 

NO SMOKING OR EATING 
 
These signs shall be illuminated and cleaned as necessary so that the legend is 
readily visible.  Signs that contradict or detract from the meaning of the sign are 
prohibited.  Signs should not be removed or defaced. 
 

H. EMERGENCY RESPONSE 

The following emergency guidelines are to be used in emergency situations 
involving substantial release of airborne cadmium.  Clouds of finely-divided 
dust are a fire and explosion hazard.  Freshly formed cadmium fume is an 
intense pulmonary irritant and may result in development of pulmonary edema 
several hours after exposure.  Inhalation or ingestion of dust or fumes may 
produce both acute and chronic health effects. 
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Evacuation 
 
• Evacuate all employees from area immediately impacted by the cadmium 

release; 

• Isolate area for at least 25 to 50 meters (80 to 160 feet) in all directions.  Stay 
upwind; 

• Only authorized personnel, members of the emergency response team, or 
local/state/federal emergency responders may enter the area; 

• Ventilate enclosed areas; 

• Eliminate all ignition sources (no smoking, sparks, or flames in immediate 
area); 

• Call 911 if emergency medical service is needed; and 

• Employees may not reenter the work area until air monitoring has been 
completed rendering the area safe and an all-clear has been given by an 
authorized individual. 

 
Personal Protective Equipment 
 
• NiOSH approved respirator, when exposure limits are known.  See 

Attachment D; 

• Wear a positive pressure self-contained breathing apparatus (SCBA) when 
exposure levels are unknown; 

• Wear chemical protective clothing and gloves; 

• Eye protective required when not wearing a full-face respirator; and 

• A self-containing breathing apparatus (SCBA) and full protective clothing are 
required for all emergency response personnel when cadmium is involved in 
a fire. 

 
Hygiene 
 
• Do not eat, drink, or smoke in area; 

• Decontamination protocols must be in place to deal with employee and 
response team exposure; 

• Remove contaminated clothing immediately and dispose of properly; and 
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• Thoroughly wash hands before eating drinking, or smoking in appropriate 
designated area. 

 
First Aid 
 
• Move victim to fresh air; 

• Call 911 or emergency medical service; 

• Apply artificial respiration if victim is not breathing; 

• Do no use mouth to mouth if victim ingested or inhaled the substance; 
induce artificial respiration with the aid of a pocket mask with a one-way 
valve or other proper respiratory medical device; 

• For skin contact, remove and isolate contaminated clothing and shoes; wash 
affected area with soap and warm water; 

• For eye contact, flush with warm, running water, including under eyelids, for 
at least 15 minutes; 

• If ingested and victim is conscious, dilute stomach contents with 204 cupfuls 
of water or milk.  Do not induce vomiting.  If vomitting occurs naturally, 
rinse mouth and repeat administration of fluids.  Seek medical attention 
immediately; and 

• Provide required medical examinations, as soon as possible, to any employee 
who may have acutely been exposed to cadmium because of an emergency. 

 
Fire 
 
• Do NOT use water or foam when fighting fires involving cadmium; and 

• Apply dry chemical, dry sand or special powder extinguishing media. 
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ATTACHMENT A 
 

MEDICAL SURVEILLANCE PROGRAM 
 
 
The medical surveillance program must begin when an employee meets the action level.  
The action level (AL) means employee exposure to an airborne concentration for 
cadmium of 2.5 μg/m3 calculated as an 8-hour Time Weighted Average (TWA). 
 
Initial Medical Surveillance 
 
Initial Medical Surveillance is used to check the amount of cadmium in an employee's 
blood and urine stream.  This is referred to as biological monitoring.  The tests will 
include: 
 
• Cadmium in urine (CdU), standardized to grams of creatinine (g/Cr); 

• Beta-2-microglobulin in urine (β2-M), standardized to grams of creatinine (g/Cr), 
with PH specified; and 

• Cadmium in blood (CdB), standardized to liters of whole blood (lwb). 

 
Initial medical surveillance shall be provided at no cost to the employee involved in 
cadmium-related tasks, as listed previously in this policy, or if an employee is exposed 
to cadmium on the job any one day at or above the action level. 
 
On-going Medical Surveillance  
 
The following parameters will determine what level of medical surveillance will follow 
the initial examination.  Levels at or below the levels specified below require only the 
minimum level of periodic medical surveillance, which includes a follow-up exam 
within one year of the initial exam and a periodic exam every two years thereafter.  
Biological sampling must be provided at least annually. 
 
Criteria for ongoing medial surveillance: 
 
• CdU level – at or below 3 μg/g Cr; 

• β2-M level – at or below 300 μg/g Cr; and 

• CdB level – at or below 5 μg/lwb. 
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If the initial biological monitoring tests for an employee show levels exceeding any of 
the above parameters, then the employee's occupational exposure to cadmium must be 
reassessed within two weeks of receiving the results of the tests.  The reassessment must 
include a reevaluation and reassessment of: 
 
• the employee's work practices and personal hygiene; 

• respirator use and respirator program; 

• smoking history and current usage; and 

• available hygiene facilities and engineering controls in use. 

 
Any deficiencies noted must be corrected within 30 days. 
 
Additionally, an employee with levels exceeding the above criteria must receive a full 
medical examination within 90 days after receiving the results from the initial testing.  A 
decision to medically remove the employee may be made by the physician at this point 
and biological monitoring must continue on a semiannual basis along with an annual 
medical exam. 
 
Medical Exam and Consultation  
 
All employees have the right to a medical exam and consultation whenever the 
employee will be working with cadmium at or above the action level for 30 days or more 
and: 
 
• anytime the employee is working with cadmium and feels sick with any of the signs 

and symptoms of exposure; and 

• if the employee has difficulty breathing while wearing a respirator. 

 
Employees must notify their employer of the desire for a medical exam and 
consultation.  The contents of this medical exam and consultation are determined by the 
physician. 
 
Medical Removal 
 
Medical removal means that the employee is temporarily removed from the cadmium 
exposure job based on the results of the biological monitoring tests or the written 
opinion of a physician determining that the employee must be removed as a result of: 
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• Biological monitoring results at or above the "Criteria for ongoing surveillance"; 

• Employee's inability to wear a respirator; 

• Evidence of illness or other signs or symptoms of cadmium related dysfunction; or 

• Any other reason deemed medically appropriate by the physician. 

 
Inability to wear a respirator requires removal of the employee from work where 
exposure to cadmium is above the PEL; any other reason for removal requires removal 
of the worker from work where exposure to cadmium is below the action level. 
 
Follow-up biological monitoring must be provided for any employee removed from 
duty at least every three months with follow-up medical examination semiannually until 
the examining physician provides a written opinion that the employee may be returned 
to the former job status or that the employee must be permanently removed from excess 
cadmium exposure. 
 
Periodic Medical Surveillance  
 
The minimum level of medical surveillance for employees who face exposure to 
cadmium but who do not test above the "Criteria for ongoing surveillance" includes an 
exam within one year after the initial exam and thereafter an exam at least every two 
years. 
 
This exam must include: 
 
• Detailed medical and work history; 

• Complete physical examination, emphasizing blood pressure, the respiratory 
system, and the urinary system; 

• Posterior-anterior view and lateral view chest x-ray; 

• Pulmonary function tests; 

• Blood analysis; 

• Urinalysis; 

• Prostate exam for males over 40 years old.; and 

• Other tests deemed appropriate by the physician. 

 
Annual biological sampling is required, either as part of the medical exam or separately 
as periodic biological monitoring.  When an employee who has been previously 
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provided with medical surveillance is terminated or voluntarily leaves employment, a 
medical examination shall be provided that includes a chest x-ray.  If the last periodic or 
other required exam was less than 6 months prior to the date of termination or 
departure, no further exam is required. 
 
In the case of an emergency that may result in acute cadmium exposure, a medical 
examination equivalent to the standard periodic medical exam will be provided as soon 
as possible. 
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ATTACHMENT B 
 

COMPLIANCE PROGRAM 
 
 
The compliance program must provide for frequent and regular inspections of job sites, 
materials and equipment by a competent person.  The written program must be revised 
and updated annually (more often, if necessary) and shall include the following: 
 
1. A description of each activity in which cadmium is emitted (e.g., equipment 

used, material involved, controls in place, crew size, employee job 
responsibilities, operating procedures, and maintenance practices); 

2. Specific plans to achieve compliance and engineering plans and studies where 
engineering controls are required; 

3. Information on the technology considered to meet the PEL; 

4. Air monitoring data that documents: 

• the source of cadmium emissions; 

• the date, duration, and results of air monitoring tests (8 hr TWA); 

• the name, social security number, and job classification of the employee 
monitored, as well as all employees the monitoring is intended to represent; 

• a description of the sampling and analytical methods used and evidence in 
their accuracy; 

• the type, if any, of respiratory protection worn y the monitored employee; 
and 

• a notation of any conditions that may affect the outcome of the monitoring 
results 

5. A detailed schedule for implementing the program, including copies of 
documentation (e.g., purchase orders for equipment, construction contracts);  

6. A work practice program including regulations for the use of protective work 
clothing and equipment and housekeeping and hygiene facility guidelines;  

7. An administrative control schedule for job rotation, if used;  

8. A description of arrangements made among contractors on multi-contractor sites 
to inform affected employees of potential exposure to cadmium and their 
responsibility to comply with this standard; and  

9. Any other relevant information. 
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Engineering Controls 
 
Engineering controls reduce employee exposure in the workplace either by removing or 
isolating the hazard or isolating the worker from exposure through the use of 
technology.  Mechanical ventilation may be used to control cadmium exposure.  If used, 
CRA shall evaluate, as necessary, the mechanical performance of the system in 
controlling exposure to maintain its effectiveness.  Any change in production processes 
or controls that might increase cadmium exposure requires the system to be reevaluated 
for effectiveness within five working days of the change. 
 
If air is recirculated from exhaust ventilation into the workplace, the system must be 
equipped with a high efficiency filter and be monitored periodically to ensure 
effectiveness.  In order to minimize employee exposure during maintenance and filter 
changes, this activity should be performed during non-peak work hours where there is 
minimal risk of exposures to employees.  Filters should be carefully removed from 
service and double bagged for disposal. 
 
Administrative Controls 
 
Administrative controls can be used to reduce employee exposure by removing the 
employee from the hazard (e.g., job rotation).  If administrative controls are used to 
reduce employee exposure to cadmium, the Department of the affected employee shall 
establish and implement a job rotation schedule.  The program shall identify by name or 
number each affected employee, specify the duration and exposure level at each job or 
work station where each affected employee is located, and include other information 
useful to assess the reliability of administrative controls to reduce employee cadmium 
exposures. 
 
Work Practice Controls 
 
Work practice controls reduce the likelihood of exposure by altering the manner in 
which a task is performed.  Safe work practices include, but are not limited to, 
maintaining separate hygiene facilities (e.g., change rooms, showers, hand washing 
facilities and lunch areas) and requiring proper housekeeping practices (e.g., cleanup 
methods). 
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Housekeeping 
 
All surfaces shall be maintained as free as practicable from the accumulations of 
cadmium. 
 
Compressed air shall not be used to cleanup floors and other surfaces where cadmium 
accumulates unless it is used in conjunction with a ventilation system designed to 
capture the airborne dust created by the compressed air.  Shoveling, dry or wet 
sweeping, and brushing shall be used only where vacuuming and other equally effective 
methods have been tried and found to be ineffective.  Vacuums shall be equipped with 
high-efficiency particulate air (HEPA) filters and used and emptied in a manner that 
minimizes the re-entry of cadmium into the workplace. 
 
Hygiene Facilities and Practices 
 
Personal hygiene is critical in the control of cadmium exposure for employees working 
with cadmium containing materials. 
 
To prevent the accidental ingestion of cadmium, employees are prohibited from eating, 
drinking, smoking, chewing tobacco or gum, or applying cosmetics of any kind in all 
areas where exposure to cadmium is at or above the PEL; regardless of respirator use. 
 
CRA shall provide the following for employees who are exposed to cadmium above the 
PEL: 
 
1. Clean change areas equipped with separate storage facilities for protective work 

clothing and equipment to prevent cross-contamination of street cloths; 

2. Shower and hand washing facilities (with soap and disposable towels); and 

3. Lunchroom facilities or eating areas that are as free as practicable from cadmium 
contamination.  Employees shall wash their hands and face prior to eating, 
drinking, smoking or applying cosmetics in these areas. 

 
Personal Protective Equipment 
 
CRA shall provide at no cost to the employee and ensure the proper use of personal 
protective equipment where employees are exposed to cadmium above the PEL or are 
exposed to cadmium compounds that may cause skin or eye irritation.  Appropriate 
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personal protective work clothing and equipment which prevent contamination of 
employees and their garments include but are not limited to the following: 
 
1. Disposable coveralls or similar full-body suit; 

2. Gloves, hats and disposable shoe coverlets; and 

3. Face shields, vented goggles or other appropriate protective equipment, if 
necessary. 

 
All Personal Protective Equipment (PPE) must be inspected by employees prior to each 
use.  Personal Protective Equipment must be stored in a clean and sanitary manner. 
 
Respirators 
 
If employee exposures are found to exceed the PEL, respirators will be provided until 
feasible engineering or administrative controls can be implemented.  Respirator use and 
type will be determined by the Safety Department, based on air monitoring results.  If 
respirator use is necessary, employees must be medically cleared to wear a respirator, 
fit-tested, and trained before the respirator is used.  Training and fit-testing will be done 
every six (6) months for those employees exposed to cadmium.  Respirators should be 
inspected each month to ensure they are being used, stored, and cleaned properly. 
 
Emergency Eyewash and Shower 
 
If there is a possibility that the employees' skin or eyes may be splashed by 
cadmium-containing materials, fumes or dust, an emergency shower/drench hose and 
plumbed emergency eyewash should be provided in the work area.  Employees must be 
instructed on the proper use of the eyewash and emergency showers.  If the employees' 
eyes or skin is splashed, the employee must flush them immediately and continue for 
15 minutes.  The employee should then seek medical attention. 
 
Disposal of Waste Materials 
 
Cadmium-containing materials, dust and debris will generally be classified as 
hazardous waste and must be properly disposed.  Because of hazardous waste costs, 
efforts should be made to minimize the generation of cadmium contaminated waste. 
 
Dusts and contents from HEPA vacuums (including HEPA filters) should be collected 
and containerized to allow for testing and handling as a possible hazardous waste. 

400012 (3) - Rev. 1 - 05/07/08  - 38443 (8) APPL-J CADMIUM ATTB 4 CONESTOGA-ROVERS & ASSOCIATES 



 

 
 

 
Some items contaminated as part of an abatement process may be cleaned and classified 
as non-hazardous waste.  Polyethylene used to protect items may be cleaned using 
HEPA vacuuming and wet wiping, then disposed of as non-hazardous waste. 
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ATTACHMENT C 
 

CLASSIFICATION OF WORK AND WORK PROCEDURES 
 
 
Cadmium has been used as a paint ingredient and it should be assumed that all painted 
contains cadmium unless sampling or a manufacturer's specifications show otherwise.  
Industrial coatings often contain other hazardous ingredients in addition to or in place 
of cadmium.  These might include, but are not limited to, chromium, lead, and mercury.  
Piping may also contain cadmium as a component of the material.  When welding 
and/or cutting metal or metal with coated surfaces, powered air purifying respirators 
(PAPRs) with HEPA filters are required.  PAPRs are recommended for all welding and 
cutting operations unless ventilation is in place to control contaminants.  If welding or 
cutting is done in an occupied building, proper exhaust ventilation must be supplied.  
Similar guidelines apply to soldering of sheet metal, tubing, piping, or sewer piping 
involving cadmium-containing materials. 
 
Welding Exterior Surfaces 
 
Exterior operations and maintenance activities are prohibited on windy days (Winds 
greater than 15 miles per hour or the chips and dust are blowing off the plastic sheeting) 
as determined by the supervisor or project manager in charge of the job. 
 
Welding on exterior surfaces (e.g., pipelines) covered with coatings or paint containing 
cadmium, shall be conducted as follows: 
 
1. Contact Safety to obtain a Hot Work Permit, Refer to the Welding, Cutting and 

Brazing policy; 

2. The operator shall be trained and ensure that the apparatus used for the work is 
operational, fire fighting equipment is available, and the welder is protected; 

3. Provide portable and or mechanical ventilation (e.g., local exhaust) capable of 
keeping the levels of fumes, dust and gases below exposure limits; 

4. If welding shall be conducted near air intakes, building ventilation systems shall 
be shut down; 

5. Wear respirators when engineering controls are not feasible; 

6. Wear proper PPE - gloves, apron and/or jacket that are made of a material which 
is a insulator from heat and electricity; 

7. Wear welders helmet equipped with proper filter plate and cover lenses; 
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8. Place a fire resistant tarp below the work area; 

9. Cover any combustibles in the path with a fire resistant tarp; 

10. Provide a fire watch on ground level; 

11. Restrict access to work area with barrier tape; 

12. Provide a Class A fire extinguisher; 

13. At break periods or when finished, workers must immediately proceed to 
decontamination area; 

14. Decontamination area must be within the barricaded area and must have 
polyethylene drop cloths or plastic tarpaulins as a floor; 

15. Keep adjacent and surrounding windows within 25 feet of the work area closed 
for the duration of the activity; 

16. Limit access through the work area to workers utilizing barricade tape around 
the area; 

17. Mist the work area; 

18. Use a putty knife or scraper to scrape loose paint flakes and deteriorated 
subsurfaces; 

19. Wash immediate area and tools with a spic-and-span/water solution; 

20. Rinse the area with clean water; 

21. HEPA vacuums, disposable towels and wash-up facilities should be made 
available to employees at the work site.  All reusable equipment (HEPA 
vacuums, scrapers, screw drivers, etc.) must be properly cleaned at the end of the 
day's work and before leaving the job site; 

22. Gently roll drop cloth inward from the outside edges to the center; 

23. Dispose of drop cloth, personal protective equipment and used towels into a 
plastic bag labeled "Cadmium Contaminated Waste"; 

24. All work areas shall be visually inspected after clean-up procedures to ensure 
that no visible dust or debris is left in the work area; 

25. Dispose of all plastic bags inside drums provided at a designated location; and 

26. Contact Safety and/or the Supervisor for a pick up as needed. 
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Cadmium Removal Methods 
 
A) ACCEPTABLE METHODS 

The removal methods listed below are acceptable for operations and 
maintenance or abatement activities by personnel that have had the proper 
training, medical surveillance, and have completed the appropriate work area 
set-up. 

1. Operations and Maintenance Removal Methods: 

• Manual scrapers and wire brushes 

• Limited manual sanding (preferably wet sanding) with accompanied 
ventilation (e.g., HEPA vacuum) 

2. Abatement Removal Methods: 

• Chemical formulations that are approved by EH&S (e.g., methylene 
chloride-free solutions) 

• Heat guns not exceeding 700 degrees Fahrenheit 

• Manual scraping with the aid of approved chemical solvents (e.g., not 
containing methylene chloride) 

• Paste formulations containing potassium or sodium hydroxide 

• Mechanized sanding equipment with dedicated HEPA filtered 
exhaust systems 

B) PROHIBITED METHODS 

The following list of removal methods for either operations and maintenance or 

abatement activities are prohibited and will not be allowed. 

• Use of a heat gun generating temperatures exceeding 700 degrees Fahrenheit; 

• Open flame torching; 

• Dry abrasive blasting using sand, grit or any other particulate; 

• Use of chemical strippers not approved by EH&S; and 

• Mechanized sanding without HEPA filtered collection systems. 
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ATTACHMENT D 
 

RESPIRATORY PROTECTION FOR CADMIUM 
 
 
Airborne Concentration Required Respirator Type 

 
Less than 10 times the PEL A full mask, air purifying equipped with a high-efficiency 

particulate air (HEPA) filter. 
 

Up to 25 times the PEL A powered air-purifying respirator (PAPR) with a 
loose-fitting hood or helmet equipped with a HEPA filter 
or a supplied-air respirator with a loose-fitting hood or 
helmet face piece operated in the continuous flow mode. 
 

Up to 50 times the PEL A full face piece air-purifying respirator equipped with a 
HEPA filter or a powered air-purifying respirator with a 
tight-fitting half mask equipped with a HEPA filter or a 
supplied-air respirator with a tight-fitting half mask 
operated in the continuous flow mode 
 

Up to 250 times the PEL A powered air-purifying respirator with a tight fitting full 
face piece equipped with a HEPA filter or a supplied-air 
respirator with a tight-fitting full face piece operated in the 
continuous flow mode. 
 

Up to 1,000 times the PEL A supplied air respirator with half mask or full face piece 
operated in the pressure demand or other positive 
pressure mode. 
 

More than 1,000 times a the PEL or 
unknown levels of concentration 

A self-contained breathing apparatus with a full face piece 
operated in the pressure demand or other positive 
pressure mode, or a supplied air respirator with a full face 
piece operated in the pressure demand or other positive 
pressure mode and equipped with an auxiliary escape 
type self-contained breathing apparatus operated in the 
pressure demand mode. 
 

Fire Fighting A self-contained breathing apparatus with full face piece 
operated in the pressure demand or other positive 
pressure mode. 
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MEDICAL SURVEILLANCE FOR LEAD 

The purpose of medical surveillance is for the early identification of conditions, if any, 
that could present an increased risk of adverse health effects related to the task being 
performed.  Based on the type of work being performed, including consideration of 
factors such as the duration of the task, the materials being used, and the potential for 
exposure, medical surveillance is either recommended or required for the job. 
 
Employees working under conditions and with materials that have an identifiable health 
risk at or above the percentage amounts determined by OSHA must be included in the 
Medical Surveillance Program.  These risks may include, but are not limited to, 
carcinogens, biological agents, toxic chemicals, noise, and lasers. 
 
By federal law, employees have the right to request copies of their medical or exposure 
records at any time by contacting their supervisor or Human Resources. 
 
 
1.0 MEDICAL SURVEILLANCE FOR LEAD 

This standard outlines the minimum medical surveillance requirements for employees 
participating in the medical surveillance program for lead as established under the 
OSHA standard for lead (29 CFR 1910.1025). 
 
A. POLICY 
 
This policy applies to any work where CRA employees may be exposed to lead or 
lead-containing materials.  At-risk activities may include: 
 
• Demolition or salvage of structures where lead-containing materials may be present; 

• Removal or encapsulation of materials containing lead (e.g., paint); 

• New construction, alteration, repair or renovation of items containing lead; 

• Installation of materials containing lead; 

• Lead contamination or emergency cleanup; 

• Maintenance operations involving the disturbance of lead or lead-containing 
materials; and 

• Welding activities. 
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B. HAZARD DATA 
 
Lead can enter your body through inhalation and ingestion.  Some organic lead 
compounds, such as tetraethyl lead, can be absorbed through the skin, but for inorganic 
lead compounds this is not a common route of exposure.  Absorbed lead is carried 
through the blood stream and is stored in various organs and tissues.  Even if you don't 
experience immediate symptoms, lead stored in tissues can cause irreversible damage. 
 
Acute Exposures.  If large enough doses are absorbed in a short period of time, 
encephalopathy (disease of the brain) can develop.  This may lead to coma and death.  
Occupational exposures of this magnitude are rare. 
 
Chronic Exposures.  Chronic overexposure to lead may damage your blood-forming, 
nervous, urinary and reproductive systems.  Overexposure to lead can cause kidney 
disease or anemia.  Lead adversely affects the reproductive systems of both men and 
women.  In men, lead exposure may cause decreased sex drive, impotence and sterility.  
In women, it can cause decreased fertility and abnormal menstrual cycles.  Lead can also 
harm a developing fetus causing birth defects, mental retardation, miscarriages, and 
stillbirths. 
 
Symptoms of exposure to lead include loss of appetite, metallic taste in the mouth, 
anxiety, constipation, nausea, pallor, excessive tiredness, weakness, insomnia, headache, 
nervous irritability, muscle and joint pain or soreness, fine tremors, numbness, 
dizziness, hyperactivity and severe abdominal pain.  Paralysis, detected by a 
characteristic "wrist drop" or "foot drop" is another sign of exposure. 
 
C. DEFINITIONS 
 
Lead – Metallic lead, all inorganic lead compounds, and organic lead soaps.  All other 
organic lead compounds are excluded from this definition (29 CFR 1910.1025(b)) 
 
Action Level – The concentration of a chemical in air, calculated as an 8-hour time 
weighted average, which initiates certain required activities such as exposure 
monitoring and medical surveillance.  For lead, an airborne concentration of 
30 micrograms per cubic meter of air (30 μg/m3), measured as an 8-hour time weighted 
average. 
 
Permissible Exposure Level – The maximum amount or concentration, calculated as an 
8-hour time weighted average, of a chemical that a worker may be exposed to under 
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OSHA regulations, without experiencing adverse health effects.  For lead, an airborne 
concentration of 50 micrograms per cubic meter of air (30 μg/m3), measured as an 
8-hour time weighted average. 
 
D. MEDICAL SURVEILLANCE 
 
Prior to each job where an employee exposure exceeds the Action Level of 30 μg/m3 as 
an 8–hour TWA and 30 calendar days per year, CRA shall establish medical surveillance 
requirements based on the OSHA lead standard, 29 CFR 1910.1030.  Medical 
surveillance includes an initial surveillance, on-going surveillance (e.g., biological 
monitoring, six-part medical exam, medical exam and consultation) medical treatment 
and medical removal.  See Attachment A for the medical surveillance requirements. 
 
E. AIR MONITORING 
 
Personal and area air monitoring shall be conducted for each job activity, which may 
emit airborne concentrations of lead. 
 
The OSHA Action Level (AL) for lead of 30 μg/m3 (8-hr TWA), without regard to the use 
of a respirator, will determine when an employer must begin a medical surveillance 
program and certain compliance activities.  The Permissible Exposure Limit (PEL) of 
50 μg/m3 (8-hr TWA) sets the maximum worker exposure to lead.  These concentrations 
will indicate the range of airborne lead concentrations for that performed function. 
 
If the initial determination proves that employee exposure is below the action level, 
further exposure determination need not be repeated unless there is a change in 
processes or controls. 
 
If employee exposure is at or above the AL, but at or below the PEL, monitoring will be 
performed at least every six months and continue until at least two consecutive 
measurements - taken at least seven days apart - are below the AL. 
 
If the employee exposure is above the PEL, monitoring will be performed quarterly and 
continue until at least two consecutive measurements - taken at least seven days apart - 
are at or below the PEL but at or above the AL.  Monitoring shall be repeated and 
continued every six months to bring the exposure to or below the AL as described 
above. 
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Within five working days after completion of the exposure assessment, each employee 
shall be notified in writing of the results, which represent that employee's exposure. 
 
Whenever the results indicate that the employee exposure, without regard to respirator 
use, is at or above the PEL, a written notice shall be included that confirms the 
employee's exposure was at or above that level and a description of the corrective action 
taken or to be taken to reduce exposure below that level. 
 
CRA shall provide affected employees or their designated representatives an 
opportunity to observe any monitoring techniques and procedures of employee lead 
exposure. 
 
F. COMPLIANCE PROGRAM 
 
Where any employee is exposed to lead above the Permissible Exposure Limit (PEL) of 
50 μg/m3 for more than 30 days per year, CRA shall establish and implement a written 
compliance program to reduce employee exposure to the PEL or below.  (See 
Attachment B.)  The written program must be revised and updated every 6 months. 
 
CRA shall implement engineering and/or work practice controls including 
administrative controls to reduce and maintain employee exposure to lead at or below 
the PEL to the extent that such controls are feasible.  Whenever all feasible engineering 
and work practices controls that can be instituted are not sufficient to reduce employee 
exposure at or below the PEL, CRA shall use them nonetheless to reduce employee 
exposure to the lowest feasible level and shall supplement them by the use of respiratory 
protection.  Refer to Section 4.5 of the Safety Manual, the Respiratory Protection 
Program. 
 
G. TRAINING, RECORDKEEPING, AND SIGNAGE 
 
Training  
 
All employees whose job classification requires them to come in contact with lead-based 
paint, lead-containing materials, or airborne lead concentrations shall be trained by the 
Safety Department, prior to initial assignment, in the following: 
 
1. The content of the standard and its appendices; 

2. The specific nature of the operations that could result in exposure to lead above 
the Action Level; 
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3. The purpose, proper selection, fitting, use and limitations of respirators; 

4. The purpose and a description of the medical surveillance program and the 
medical removal protection program; 

5. The engineering controls and work practices to reduce exposure associated with 
the employee's job assignments (see Attachment C); 

6. Signs and symptoms of exposure, and the effects on reproductive systems; 

7. The contents of the compliance program in effect; 

8. Instructions to employees that special drugs (e.g., chelating agents) must not be 
used routinely to remove lead from their bodies and when necessary used only 
under medical supervision; 

9. Instructions for handling spills and emergency procedures; and 

10. The right to access employee records. 

 
This training must be completed, at a minimum, on an annual basis.  All contractors 
shall also be responsible for meeting these OSHA training requirements. 
 
Recordkeeping 
 
CRA shall establish and maintain accurate records of the following: 
 
1. All monitoring and other data used in conducting employee exposure 

assessments; 

2. Written physician's opinion; 

3. Training records; 

4. Each employee subject to medical surveillance; 

5. Any employee medical complaints related to lead exposure; 

6. Medical removal records; and 

7. A record of any employee refusals of biological monitoring or medical exams 
and consultations made available under the Medical Surveillance Program for 
Lead. 

 
All records including exposure monitoring, medical removal and medical records are 
available upon request to affected employees, former employees and their designated 
representatives and shall be maintained for at least 30 years. 
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Signage 
 
The following warning signs shall be posted in each work area where an employee's 
exposure to lead is above the PEL. 

WARNING 
LEAD WORK AREA 

POISON 
NO SMOKING OR EATING 

 
These signs shall be illuminated and cleaned as necessary so that the legend is readily 
visible.  Signs that contradict or detract from the meaning of the sign are prohibited.  
Signs should not be removed or defaced. 
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ATTACHMENT A 
 

MEDICAL SURVEILLANCE PROGRAM 
 
 
The medical surveillance program must begin when an employee meets the action level.  
The action level (AL) means employee exposure to an airborne concentration for lead of 
30 μg/m3 calculated as an 8-hour Time Weighted Average (TWA). 
 
Initial Medical Surveillance 
 
Initial Medical Surveillance is used to check the amount of lead in an employee's blood 
stream.  This is referred to as biological monitoring.  The two blood tests used in the 
biological monitoring are the blood lead level test and the zinc protoporphyrin (ZPP) 
test.  Initial medical surveillance shall be provided at no cost to the employee involved 
in lead tasks, as listed previously in this policy, or if an employee is exposed to lead on 
the job any one day at or above the action level. 
 
On-going Medical Surveillance 
 
Employees shall be placed in an on-going medical surveillance program if it is 
anticipated that the employee will be exposed to lead on the job at or above the action 
level for more than 30 days in any continuous 12-month period. 
 
The on-going medical surveillance program consists of three exams: 
 
1. Blood test and Biological Monitoring 

The blood lead level and ZPP tests are required: 

• When the employee begins working with lead and every 2 months for the 
first 6 months and every 6 months thereafter for employees exposed at or 
above the action level for more than 30 days annually; 

• When the employee's blood lead level results are at or above micrograms per 
deciliter (μg/dl) of blood and at least every two months for employees whose 
last blood sampling and analysis indicated a blood lead level at or above 
40 μg/dl; and 

• When an employee's blood lead level results are at or above 50 μg/dl, the 
employee shall be tested again within two weeks to confirm that medical 
removal is necessary.  If the second test result is at or above 50 μg/dl, the 
employee must be medically removed and tested at least every month until a 
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blood lead level of 40 μg/dl or less on two separate testing dates is reached.  
The tests must be taken at least 30 days apart. 

Within 5 days of receiving biological monitoring results, CRA must notify each 
employee, in writing, of his/her blood lead levels. 

2. Six-part Medical Exam 

The required six-part medical exam in the medical surveillance program shall be 
made available to the employee whenever the employee will be working with 
lead at or above the action level for 30 or more days a year and your blood lead 
level results are 40 μg/dl or above. 

This medical exam shall consist of the following: 

• Interview about the employee's work and medical history; 

• Complete physical exam; 

• Blood pressure check; 

• Blood tests which will show blood level, ZPP, hemoglobin and hematocrit 
(anemia test), blood urea nitrogen and serum creatinine (kidney test); 

• Routine urinalysis (kidney and protein check); and 

• Any additional test that the physician recommends in order to determine 
how lead has or could affect the employee. 

3. Medical Exam and Consultation 

All employees have the right to a medical exam and consultation whenever the 
employee will be working with lead at or above the action level for 30 days or 
more and: 

• Anytime the employee is working with lead and feels sick with any of the 
signs and symptoms of lead poisoning; 

• Whenever the employee is concerned about having a healthy baby; and 

• If the employee has difficulty breathing while wearing a respirator. 

 
Employees must notify their employer of the desire for a medical exam and 
consultation.  The contents of this medical exam and consultation are determined by the 
physician. 
 
Medical Treatment 
 
Under certain limited circumstances, special drugs called chelating agents may be 
administered to remove circulating blood lead.  Using chelation as a preventive measure 
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- that is, to lower blood level but continue to expose a worker - is prohibited and 
therapeutic or diagnostic chelations of lead that are required must be done under the 
supervision of a licensed physician in a clinical setting.  The employee must be notified 
in writing prior to treatment. 
 
Medical Removal 
 
Medical removal means that the employee is removed from the lead exposure job.  
Removing the employee from the lead exposure gives the body time to eliminate the 
lead. 
 
If the employee's blood lead level reaches 50 μg/dl, for the periodic blood test and the 
follow-up blood test, the employee must be removed from exposure to lead.  The 
employee will not be allowed to wear a respirator to lower the exposure when the blood 
lead level is at this level. 
 
Employees shall be returned to their former job status when two consecutive 
blood-sampling tests indicate a blood lead level at or below 40 μg/dl. 
 
Final medical determination means the physician has provided a written medical 
opinion to remove the employee from lead exposure.  This means: 
 
• The physician believes that the employee has a medical problem that will be affected 

by lead exposure; and 

• The physician believes that the risk to the employee's health is high. 

 
The physician must inform the employer of the medical recommendation regarding 
working with lead.  The employee may return to working with lead when the doctor 
determines that he/she no longer has risk of exposure at the action level and per the 
requirements of the standard. 
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ATTACHMENT B 
 

COMPLIANCE PROGRAM 
 
 
The compliance program must provide for frequent and regular inspections of job sites, 
materials and equipment by a competent person.  The written program must be revised 
and updated at least every six months, shall include the following: 
 
1. A description of each activity in which lead is emitted (e.g., equipment used, 

material involved, controls in place, crew size, employee job responsibilities, 
operating procedures, and maintenance practices); 

2. Specific plans to achieve compliance and engineering plans and studies where 
engineering controls are required; 

3. Information on the technology considered to meet the PEL; 

4. Air monitoring data that documents the source of lead emissions; 

5. A detailed schedule for implementing the program, including copies of 
documentation (e.g., purchase orders for equipment, construction contracts); 

6. A work practice program including regulations for the use of protective work 
clothing and equipment and housekeeping and hygiene facility guidelines; 

7. An administrative control schedule for job rotation, if used; 

8. A description of arrangements made among contractors on multi-contractor sites 
to inform affected employees of potential exposure to lead and their 
responsibility to comply with this standard; and 

9. Any other relevant information. 

 
Engineering Controls 
 
Engineering controls reduce employee exposure in the workplace either by removing or 
isolating the hazard or isolating the worker from exposure through the use of 
technology.  Mechanical ventilation may be used to control lead exposure.  If used, CRA 
shall evaluate, as necessary, the mechanical performance of the system in controlling 
exposure to maintain its effectiveness. 
 
Administrative Controls  
 
Administrative controls can be used to reduce employee exposure by removing the 
employee from the hazard (e.g., job rotation).  If administrative controls are used to 
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reduce employee exposure to lead, the Department of the affected employee shall 
establish and implement a job rotation schedule.  The program shall identify by name or 
number each affected employee, specify the duration and exposure level at each job or 
work station where each affected employee is located, and include other information 
useful to assess the reliability of administrative controls to reduce employee lead 
exposures. 
 
Work Practice Controls 
 
Work practice controls reduce the likelihood of exposure by altering the manner in 
which a task is performed.  Safe work practices under the lead in construction standard 
include, but are not limited to, maintaining separate hygiene facilities (e.g., change 
rooms, showers, hand washing facilities and lunch areas) and requiring proper 
housekeeping practices (e.g., cleanup methods). 
 
Housekeeping  
 
All surfaces shall be maintained as free as practicable from the accumulations of lead. 
 
Compressed air shall not be used to cleanup floors and other surfaces where lead 
accumulates unless it is used in conjunction with a ventilation system designed to 
capture the airborne dust created by the compressed air.  Shoveling, dry or wet 
sweeping, and brushing shall be used only where vacuuming and other equally effective 
methods have been tried and found to be ineffective.  Vacuums shall be equipped with 
high-efficiency particulate air (HEPA) filters and used and emptied in a manner that 
minimizes the re-entry of lead into the workplace. 
 
Hygiene Facilities and Practices  
 
Personal hygiene is critical in the control of lead exposure for employees working with 
lead containing materials. 
 
To prevent the accidental ingestion of lead, food, beverages, tobacco products, and 
cosmetics are prohibited in all areas where employees are exposed to lead above the PEL 
regardless of respirator use. 
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CRA shall provide the following for employees who are exposed to lead above the PEL: 
 
1. Clean change areas equipped with separate storage facilities for protective work 

clothing and equipment to prevent cross-contamination of street cloths; 

2. Shower and hand washing facilities (with soap and disposable towels); and 

3. Lunchroom facilities or eating areas that are as free as practicable from lead 
contamination.  Employees shall wash their hands and face prior to eating, 
drinking, smoking or applying cosmetics in these areas. 

 
Personal Protective Equipment 
 
CRA shall provide at no cost to the employee and ensure the proper use of personal 
protective equipment where employees are exposed to lead above the PEL or are 
exposed to lead compounds that may cause skin or eye irritation.  Appropriate personal 
protective work clothing and equipment which prevent contamination of employees and 
their garments include but are not limited to the following: 
 
1. Disposable coveralls or similar full-body suit; 

2. Gloves, hats and disposable shoe coverlets; and 

3. Face shields, vented goggles or other appropriate protective equipment, if 
necessary. 

 
All Personal Protective Equipment (PPE) must be inspected by employees prior to each 
use.  Personal Protective Equipment must be stored in a clean and sanitary manner. 
 
Respirators 
 
If employee exposures are found to exceed the PEL, respirators will be provided until 
feasible engineering or administrative controls can be implemented.  Respirator use and 
type will be determined by the Safety Department, based on air monitoring results.  If 
respirator use is necessary, employees must be medically cleared to wear a respirator, 
fit-tested, and trained before the respirator is used.  Training and fit-testing will be done 
every six (6) months for those employees exposed to lead.  Respirators should be 
inspected each month to ensure they are being used, stored, and cleaned properly. 
 
CRA shall provide a NIOSH-certified powered, air-purifying respirator in lieu of any 
negative-pressure respirator, at no cost to the employee, whenever an employee chooses 
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to use this type of respirator and this respirator will provide adequate protection to the 
employee. 
 
Emergency Eyewash and Shower 
 
If there is a possibility that the employees' skin or eyes may be splashed by lead, an 
emergency shower/drench hose and plumbed emergency eyewash should be provided 
in the work area.  Employees must be instructed on the proper use of the eyewash and 
emergency showers.  If the employees' eyes or skin is splashed, the employee must flush 
them immediately and continue for 15 minutes.  The employee should then seek medical 
attention. 
 
Disposal of Waste Materials 
 
Lead paint chips, dust and debris will generally be classified as hazardous waste and 
must be properly disposed.  Because of hazardous waste costs, efforts should be made to 
minimize the generation of lead contaminated waste. 
 
Paint chips, dusts and contents from HEPA vacuums (including HEPA filters) should be 
collected and containerized to allow for testing and handling as a possible hazardous 
waste.  Demolition materials painted with lead based paint will be disposed of as 
regular demolition waste. 
 
Some items contaminated as part of an abatement process may be cleaned and classified 
as non-hazardous waste.  Polyethylene used to protect items may be cleaned using 
HEPA vacuuming and wet wiping, then disposed of as non-hazardous waste. 
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ATTACHMENT C 
 

CLASSIFICATION OF WORKAND WORK PROCEDURES 
 
 
All painted surfaces shall be assumed to be lead-containing unless sampling or a 
manufacturer's specifications show otherwise.  Industrial coatings often contain other 
hazardous ingredients in addition to or in place of lead.  These might include, but are 
not limited to, chromium, cadmium, and mercury.  When welding and/or cutting lead 
painted surfaces, powered air purifying respirators (PAPRs) with HEPA filters are 
required.  PAPRs are recommended for all welding and cutting operations unless 
ventilation is in place to control contaminants.  If welding or cutting is done in an 
occupied building, proper exhaust ventilation must be supplied.  Similar guidelines 
apply to soldering of sheet metal, tubing, piping, or sewer piping involving lead solder 
or other lead containing materials. 
 
Welding Exterior Surfaces 
 
Exterior operations and maintenance activities are prohibited on windy days (Winds 
greater than 15 miles per hour or the chips and dust are blowing off the plastic sheeting) 
as determined by the supervisor or project manager in charge of the job. 
 
Welding on exterior surfaces (e.g., pipelines) covered with lead coatings or paint shall be 
conducted as follows: 
 
1. Contact Safety to obtain a Hot Work Permit, Refer to the Welding, Cutting and 

Brazing policy; 

2. The operator shall be trained and ensure that the apparatus used for the work is 
operational, fire fighting equipment is available, and the welder is protected; 

3. Provide portable and or mechanical ventilation (e.g., local exhaust) capable of 
keeping the levels of fumes, dust and gases below exposure limits; 

4. If welding shall be conducted near air intakes, building ventilation systems shall 
be shut down; 

5. Wear respirators when engineering controls are not feasible; 

6. Wear proper PPE - gloves, apron and/or jacket that are made of a material which 
is a insulator from heat and electricity; 

7. Wear welders helmet equipped with proper filter plate and cover lenses; 

8. Place a fire resistant tarp below the work area; 
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9. Cover any combustibles in the path with a fire resistant tarp; 

10. Provide a fire watch on ground level; 

11. Restrict access to work area with barrier tape; 

12. Provide a Class A fire extinguisher; 

13. At break periods or when finished, workers must immediately proceed to 
decontamination area; 

14. Decontamination area must be within the barricaded area and must have 
polyethylene drop cloths or plastic tarpaulins as a floor; 

15. Keep adjacent and surrounding windows within 25 feet of the work area closed 
for the duration of the activity; 

16. Limit access through the work area to workers utilizing barricade tape around 
the area; 

17. Mist the work area; 

18. Use a putty knife or scraper to scrape loose paint flakes and deteriorated 
subsurfaces; 

19. Wash immediate area and tools with a spic-and-span/water solution; 

20. Rinse the area with clean water; 

21. HEPA vacuums, disposable towels and wash-up facilities should be made 
available to employees at the work site.  All reusable equipment (HEPA 
vacuums, scrapers, screw drivers, etc.) must be properly cleaned at the end of the 
day's work and before leaving the job site. 

22. Gently roll drop cloth inward from the outside edges to the center; 

23. Dispose of drop cloth, personal protective equipment and used towels into a 
plastic bag labeled "Lead Contaminated Waste"; 

24. All work areas shall be visually inspected after clean-up procedures to ensure 
that no visible dust or debris is left in the work area; 

25. Dispose of all plastic bags inside drums provided at a designated location; and 

26. Contact Safety and/or the Supervisor for a pick up as needed. 

 
Lead Removal Methods 
 
A) ACCEPTABLE METHODS 

The removal methods listed below are acceptable for operations and 
maintenance or abatement activities by personnel that have had the proper 
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training, medical surveillance, and have completed the appropriate work area 
set-up. 

1. Operations and Maintenance Removal Methods: 

• Manual scrapers and wire brushes; and 

• Limited manual sanding (preferably wet sanding) with accompanied 
ventilation (e.g., HEPA vacuum). 

2. Abatement Removal Methods: 

• Chemical formulations that are approved by EH&S (e.g., methylene 
chloride-free solutions); 

• Heat guns not exceeding 700 degrees Fahrenheit; 

• Manual scraping with the aid of approved chemical solvents (e.g., not 
containing methylene chloride); 

• Paste formulations containing potassium or sodium hydroxide; and 

• Mechanized sanding equipment with dedicated HEPA filtered 
exhaust systems. 

B) PROHIBITED METHODS 

The following list of removal methods for either operations and maintenance or 

abatement activities are prohibited and will not be allowed. 

• Use of a heat gun generating temperatures exceeding 700 degrees Fahrenheit; 

• Open flame torching; 

• Dry abrasive blasting using sand, grit or any other particulate; 

• Use of chemical strippers not approved by EH&S; and 

• Mechanized sanding without HEPA filtered collection systems. 

 
Lead Abatement Jobs 
 
Activities resulting in the disturbance of lead paint for the purpose of removing lead 
based paint or "de-leading" surfaces will require special conditions and considerations 
not outlined in this document.  At minimum, abatement of lead paint will be performed 
by personnel who: 
 
1. Are participating in a complete medical surveillance program; 

2. Have successfully completed a lead abatement training course that includes the 
hazards of lead, proper abatement procedures, personal protective equipment, 
and cleanup and clearance procedures; and 
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3. Are under the direct supervision of a supervisor who has successfully completed 
a lead abatement supervisor training course. 

 
Lead abatement in general will be conducted by private sector contractors. 
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